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„ BAC Us. This 
Word has ſeve- 
ral Meanings; 
ſometimes it ſig- 
nifies an Alpha - 
— SPS! bet, ſometimes 
a Table of Numbers, antiently 
call'd' Pythagoras's Table; ſome- 
times a ſquare. Trencher ; and 
ſometimes a Buffet, or Side- 
Board. In Architecture ir ſig- 
nifies a quadrangular Piece, 
which ſerves as a Framing to 
the Capitals of Columns; and 
in thoſe of the Corinthian Order, 
repreſents a kind of ſquareTile- 
Covering, a. Basket, ſuppos'd to 
be encompaſſed with Lea ves. 
ABsC1$8+, the Part of the 
Diameter of a Curve intercept= 
ed between the Vertex, or ſome 
other fix'd Point and an Ordi- 
_ Some call it a Sagitta. 
1618, the ſame with 
Which ſee. A 


ABsoLuts EqQvarTron, in 
Aſtronomy, is the Aggregate 
or Sum of the Eccentrick and 
Optick Equations. | 
 ABsSoLUTE Gravity, ==--- 
Motion, — Time, — Reſt, — 
Space. See Gravity, Motion, 
Time, Reft, and Space. 

AvzsoLUTE NumBER, in an 
Equation in Algebra, is that 
which always poſſeſſes one Side 
of the Equation, and is always 
a known Quantity, and the 
Rectangle or Solid under the 
unknown Roots: As in this 
Equation, xx+t2#=64, the 
Abſolute Number is 64, as be- 
ing equal to the Product of the 
two Roots, or Values of x, vis. 
of 4 and 16. 

AssTRAcr NumMBers, are 
thoſe that are confider'd as 
pure Numbers, without uy 
apply'd to any Subject. And ſo 
Abftra& Mathematicks is uſed 
in Oppoſition to Mix'd Mathe- 
ticks; the former ſignify ing 

B j pure 
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pure Geometry, or Algebra, 
and the latter; Opricks, Dial- 
ling, Navigation, Sc. where 
phyſical Conſiderations are con- 
nected with the Mathematical 
ons | 

Aux bedr Nuuszas, are 
ſuch, whoſe Parts added toge- 
ther, make more than the whole 
Number they are the Parts of; 
as 12, whole Parts being 1, 2, 
3, 4, and 6, added altogether 
make 16, and the Parts of 20 
make 22, &c, ls 

ACCELERATE Gravity, — 
Velocity, — Motion. See Gra- 
vity, Velocity, and Motion. 
AccipEN TA Porr, in Per- 
ſpective, is a Point in the Hor- 
rizental Line, where Lines pa- 
rallel to one another, not be- 
ing perpendicular to the Pie- 
ture, do meet. f 
Acctivirv 1s a Steepneſs 
reckon d upwards on a Slope 
Line. 
Acco p, according to the 


modern French Account of Mu- 


fick, is the Production, Mix- 
ture, and Relation of two 
Sounds; of which the one is 
grave, and the other acute. 
They make two Kinds of Ac- 
cord, thoſe that are pleaſant 
and agreeable,” and which they 
call Concords ; and ſuch as are 
harſh and unpleaſant, which 
are Diſcords. 
—_- AcusrxngR, a bright fix'd 
tar of the firſt Magnitude, in 
idanus; whoſe Longitude is 
10%. 310. of Piſces, and Lat. 59“. 
180. 
 _AcuRonical RI SING, —— 
Setting of a Star. A Star is 
ſuaid to riſe or ſet achronical- 
ly, when it riſes or ſets when 
the Sun ſets; and conſequently, 


the Achronical Riſing or Set- 


A C 


ting is the ſame as the Evening 


Riling or Setting. Kepler at- 


firms, that theſe Words are to 


be taken in another Senſe, viz. 
That for. a Star to riſe or ſet 
achronically, is the ſame, as 
for it to ariſe or ſet in oppoſition 


to the Sun, or in the other A- 


chron or Extream of the me. 
In which Senſe Ptolemy, and to 
this Day, moſt Aſtronomers ſay 
a Planet is achronical, when 
it is oppoſite to the Sun, and 
bright all the Night. So that 
for a Star to ariſe achronically, 
is, as commonly, for it to ariſe 
when the Sun is ſetting ; but to 
ſer achronically, 1s to ſet when 
theSun is riſing. This is one of the 
three poetical Riſings orSettings. 
Ackk, a ſuperficial Meaſure 
for Land, containing by Statute 
160 Square Roods, or Poles. 
Whence, if the Side of a Square 
of Land be 12. 64 Roods, the 
Area of that Square of Land 
will be very nearone Acre. 
Accor ERIiOxS are little Pe- 
deſtals, uſually without Baſes, 
placed at the two Extreams, and 
on the Middle of Pediments. 
The Word is originally Greek, 


and ſignifies the Extremity of 


any Thing. 

Acurtz ANGLE, an Angle leſs 
than a Right one. ; 

ACUTE-ANGLED Cont, is a 
Name given by Euclid, and the 
Antients before Apollonius Per- 
geus, for ſuch a Right Cone 
whoſe Axis makes an Acute 
Angle with its Side. And an 


- ACUTE-ANGLED. Skcriox of 


a Cone, was the Name of an 


Ellipſis made by the Section of an 


Acute-angled Cone. They did 
not conſider that it could be pro- 
duced by the cutting of any Cone 
whatſoever, till Apollonius did. 
Acurxs- 


— 


e 


AT 

- ACUTE-ANGLED "TRIANGLE y 
a Triangle whoſe three Angles 
are acute. 

AppitTion. This is either of 
Numbers in Arithmetick, or 
Quantities in Algebra. : 

ApplIrrow or NUMBERS, 1s 
the Invention of ſome Number, 
from two or three given ones of 
a like kind, which ſhall be 
equal to all the given ones; and 
that Number ſought, is called 
the Sum, or Aggregate. 

AbDririox or QUANTITIES, 
in Algebra, is the Connecting 
together of the ſeveral Quan- 
tities expreſs d, either by Num- 
bers, Letters, or both, by their 
proper Signs, Plus + or Mi- 
nus 4 

A.or1v1ts, is a round hollow 
Ball of Iron, Braſs, or Copper, 
furniſh'd with a Neck, in which 
there is a very ſlender Pipe, 
opening to the Ball. Sometimes 
the Neck is made to ſerew into 
the Ball; which is the beſt 
Way, becauſe then the Ca- 
vity may be the more ready fil- 
led with Water. But if there 
is no Screw, you muſt heat the 
Ball red-hot, and then throw it 
into a Veſſel of Water, which 
let run in at the ſmall Hole, till 
about two Thirds of the Cavity 
be fill'd. Then if the Zolipile be 
laid on or before the Fire, ſo 
that the Water and Veſſel do be- 
come very much heated, the 
vaporous Air will fly out of it 
with great Noiſe Violence; 
but by Fits, and not with a con- 
ſtant and uniform Blaſt. 

Axa, the ſame as Epocha. 
Which ſee. 

Krux. What is common- 
ly meant by this Word, is a ve- 
ry thin Diaphanous Fluid ſur- 


rounding the Earth, as far as 


4 


AT 
the Interſtellary World, and 


which eaſily penetrates and runs 
through all Things, and lets all 
Things run as eaſily through it. 

Arnica, one of the four great 
Continents of the Earth, con- 
raining Egypt, Barbary, Biledul- 
gerid, Zaara, Land of the Ne- 
groes, Guinea, Nubia, Ethiopia. 

AFFIMATIVEQUANTITY. See 
Quantity. | 

AFFIRMATIVE SIGN Is this +, 

AGGREGATE, the ſame as Ad- 
dition. 

AiMaBLE NuMBErs are ſuch 
that are mutually equal to the 
whole Sum of one another's 
Aliquot Parts; as are theſe two 
Numbers, 284 and 220. For 
284 is equal to the Sum of all 
the Al iquot Parts of the ſecond 
Number 220, which are 1, 2, 
45 5, 10, 11, 20, 22, 44, 55» 
110; and the latter Number 
220 is equal to all the Aliquot 
Parts of 284, uz. 1, 2, 4, 71 
I42. | 14 : 
Alx, or Atmoſphere. An Elaſ- 
tick-fluid Body, encompaſling 
the whole Earth to à great 
Height, and ruſhing in to fill 
up the Spaces left by other Bo- 
dies in it, if not hinder'd. - 

Some of the moſt noted Pro- 
perties of the Air are theſe : 

1. From ſeveral Experiments 
made in England, France, and 
Italy, it appears that the Air be- 
comes denſer in the ſame Pro- 
portion as it is more preſs d, and 
expands itſelf in the ſame Pro- 
portion as the Preſſure dimi- 
niſhes. Hat, 
2. The Force that compreſſes 
Common Air, is the Weight of 
the Atmoſphere, or of the up- 
per Parts upon the lower ; and 
the Elaſticity or Spring of the 
A, is equal to that Weight, 
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whence the Air is moſt denſe at 

the Surface of the Earth, where 

its Preſſure upon every Square 

Inch is about fifteen Pounds 
Avoir-du-pois, and grows rarer 

and rarer the higher it is. 

4+ The Air may be condens'd 

by Art, ſo as to take up but the 

ſixtieth Part of the Space it took 

up before, as is ſhewn in the 

Phyloſophical Tanſactions, Noi 82. 

3. Dr. Halley has demonſtrated, 

that if Altitudes of the Air are 

taken in the ſame Arithmetical 

Proportion increaſing, the Den- 
fity thereof ſhall be in a Geo- 

metrical Proportion dec reaſing. 

But this is on a Suppoſition that 

the Air, -as you go higher and 

higher, is of the ſame Nature 
as that near the Earth: For 
Mr, Caſſini, and Picard aſſiſting 
him, by meaſuring the Altitudes 
of ſeveral Mountains, diligently 
obſerv'd the ſeveral Altitudes of 
the Mercury.of the Barometer ; 
and by that Means found that 
the Proportion of the Rarity of 
the Air was not according to 
Dr. Hally's Theorem, but much 
reater than what ought to ariſe 


rom the {aid Proportion. See 


Hiſt. de I Acad. Rey. 1703. & 
1 705. Wa 6 

5. The Preſſure of the Air, 
near the Surface of the Earth on 
any Baſe, 1s ballanced by a Co- 
lumn of Water of the ſame 
Baſe of about 35 Feet in Height, 
or one of Mercury of about 30 
Inches. From whence, and Dr. 
Halley Theorem it follows, that 
at the Height of 42 Miles, the 
Expanſion of the Air will be 
4096 more than at the Surface 
of the Earth. And at that Height 
the Altitude of the Mercury in 
the Torricellian Tube will be but 
a little more than the hundredth 
Part of an Inch. 
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The firſt who obſerv'd the 
Ballance of the Air with Water 
was a Gardener of Florence; 
who wondering that he could 
not raiſe Water in a Pump high- 
er than eighteen Cubits, com- 
municated the unexpected Phe- 
nomenon to Gallileo, who him- 
ſelf did not then know any thing 
of it, as you find in his Mechan. 
Dial. 1 2 Me 15, 16. 

After him ſeveral experienc'd 
the ſame Thing ; among whom 
was Mr. Marriott, a Frenchman, 
who found that Water would 
not riſe higher than thirty two 


Paris Feet. And Torricellius, a 


Scholar of Gallileo's, uſing Mer- 
cury inſtead of Water, found 
that it would be ſuſpended at 
about thirty Inches. 
6. The Weight of a Cubick 
Foot of Air is one Ounce and 
twenty ſeven Grains, according 
to Burcher de Volder, who was 
the firſt Perſon, next after Otto 
de Guericke, who attempted to 
weigh the Air; which he did 
by ſuch nice Scales, that he 
ſays, if twenty five or thirry 
Pounds was put into each of 
them, the addition te or taking 
away of but one or two Grains, 
would make a manifeſt Prepon- 
deration on one Side or other. 
Mr. Boyle found a Lamb's 
Bladder, containing about two 
Thirds of a Point; and blown 
up and well dried, to loſe about 
a Grain and one Eighth when it 
was prick'd, and the Air ler 
out. . 
Mr. £Graveſande found that 
the Air in a Glaſs Ball, of about 
283 Inches Capacity, weigh'd 
100 Grains. : 

7. The Weight of any Quan- 
rity of Air to the ſame Quan- 
tity of Water near the Earth's 

Surface, 
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Surface, according to Mr. Boyle, 


is as 1 to 1000; according to 
Dr. Halley, as i ro 800; and ac- 
cording to Mr. Hauksby, as 1 
to 885; and the Gravity of the 
ſame Quantity of Air to the 
ſame Quantity of Mercury, as 
I to 10800. 

8. All common Air is im- 
2 with a certain vivi- 
ying Spirit, neceſſary for the 
Preſervation of the Life of 
Animals; becauſe without freſh 
Air they die, as well as for 
want of it. And this vivifying 
Spirit in a Gallon of common 
Air, is ſufficient for one Man 
about the Space of one Minute, 
and not much longer. | 
9. The vivifying Spirit in Air 
is inflamable, or of a Nature 
roper to feed Fire, and capa- 
ble of being burnt and conſu- 
med thereby. | 

10. Air that has loſt the vi- 
viſying Spirit may be call'd 
a Damp, not becauſe it is fill'd 
with moiſt Vapour, but becauſe 
it deadens Fire, extinguiſhes 
Flame, and deſtroys Life. 

An-Puur: A Machine, by 
Means of which the Air may 
be drawn out of any proper 
Veſſel. 

The Air's Elafticity is the 
Foundation of this Machine, 
which is made ſeveral Ways; 
the chief Part in all of them 
is a Barrel, or hollow Cylin- 
der of Metal, having a Piſton 
moving therein, filling its Bore 
ſo exactly, as to let no Air flip 
by. This Piſton is thruſt down 
to the Bottom of the Barrel, 
and then raiſed u in ſuch a 
Manner, as to * . all the 
Air from the Cavity of the Cy- 
linder, or Barrel. If this Ca- 


yity communicates with any 
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roper Veſſel, by Means of 4 
ipe at the Bottom of the Bar- 
„the Air in the Veſſel will 
expand itſelf, and part of ir 
will enter into the Barrel, fo 
that the Air in the Veſſel, and 
in the Barrel will have the 
ſame Denſity ; and if the Com- 
munication between the Veſſel 
and Parrel be ſhut up, and the 
Air be let'out of the Barrel, 
and the Pifton applied to the 
Bottom of the Barrel, and be 
raiſed up a ſecond Time, and 
the Communication between 
the Barrel and Veſſel above- 
ſaid, be again open'd, the Den- 
ſity of the Air in the Veſſel 
will again be diminiſh'd. And 
repeating the Motion of the 
Piſton, the Air in the Veſſel 
will be reduced to the leaft 
Denfity, but can never be ex- 

hauſted by this Method. 
All Air-Pumps have in com- 
mon the Parts above deſerib' d, 
but they difter in ſeyeral other 
Things; for there are often 
two Barrels; in one of which 
a Piſton is raiſed, and in the o- 
ther depreſſed; which Motion is 
communicated to them by a 
Wheel moy'd by a Handle, 
Theſe being the beſt Sort. 
The firſt Inventer of the Aire 
Pum „ Was Otto de Guericke, 
Conſul of Magdeburg, who per- 
form'd ſeveral Experiments 
with it at Ratisbon, in the Year 
1654, before the Emperor, 
and ſeveral other illuſtrious 
Perſons. Soon after Mr. Boyle 
having taken the Hint from 4 
Treatiſe of Caſper Schottus,” en- 
titled Mechanica Hydraulic Pnu- 
matica, publiſh'd in the Lear 
1657, (tho' he himſelf ſayt he 
had not ſeen the Book,) dire&+ 
ed Dr. Hook and another: Per- 
B 3 "Te --- fon 
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fon, to contrive and effe& a 
newer and better Air-Pum 
than Ofro de Guericke's, whic 
he heard was defeQive. 

In the Memoirs de Mathema- 
Fique & de Phy ſique, for Decem- 
ber 1693. you have this gene- 
ral Theorem of Mr. Varignon's, 
concerning the Proportion 0 
the remaining Air in the ex- 
hauſted Veſſel, or Receiver, to 
that which was in ir before you 
began to pump, viz, 

The Quantity of the natural 
Air contain'd in the Receiver 
before you begin to pump any 
out, 1s always to the Quantity 
of what remains, | after any 
Number of Pumps; as the Ca- 
pacity of the Receiver, and the 
Cavity of the Pump together, 

whic Cavity is made by draw- 
ing up the Piſton,) raiſed to a 
Power which ſhall have the 
Number of Strokes of the 
Pump for its Index, is to a 
like Power of the Capacity of 
the Receiver alone. 

AJjuTaGe, is the Spout for 
4 Fets de Eau in any Fountain. 

Mr. Marriott affirms, that an 
even poliſh'd round Hole in 
the End of the Pipe, or 'Tube, 
will give an higher Jet than 
either. a Cylindrical or Conical 
Adjutage ; but of thoſe the lat- 
ter is beſt. Here follows ſome 
Proportions of Adjutages and 
their Tubes. 

1, If the Heights of two 
Tubes; continually full of Wa- 


ter, be unequal, and the Adju- 


tages likewiſe unequal, then 
the Quantities of Water ſpout- 
ing pur thro' them in the ſame 
Time, are in the Ratio com- 
pounded of the ſimple Ratio 
of the Adjutages, and the ſub- 
duplicate Ratio of the Heights. 


AL 
2. If the Heights of two 


Tubes continually full of Wa- 
ter be equal, the Water will 


ſpout out thro' Adjutages any 
how unequal, with the ſame 
Velocities. 

3. If the Heights of Tubes 
continually full of Water, and 
their Adjutages be unequal, 
the Velocities of the Water 
ſpouting out, are in the ſubdu- 
plicate Ratio of the Altitudes. 

4. Mr. Marriott found by Ex- 
perience, that Water ſpouting 
out thro* Adjutages, fituate in 
the ſame horrizontal Line, and 
made in the ſame Tube of 2, 
4, 6, 10, 12, &c. Lines in 
Diameter, would ſpout higher 
thro* the leſſer Adjurages than 
thro the greater ones. 

ALcovs, in Architecture, ſig- 
nifies that Part of a Bed- 
Chamber in which the Bed 
ſtands, and which is uſually 
ſeparated from the reſt by Pil- 
laſters, or other Decorations, 
forming an agrecable Place of 
Retirement, 

ALDEBARAN, an Arabian Name 
for a fix d Star of the firſt Mag- 
nitude, ſituate in the Head of 
the Conſtellation, call'd the 
Bull, and therefore uſually 
call'd the Bull Eye. Its Lon- 
gitude is in 5, 45, 33” of Ge- 
mini, and Latitude 5, 29, 14 
South, and Right Aſcenſion 
64% 51', 9”. 

a” 5 & is the Methad of 
ſolving Problems by Equations. 

This Art is deſervedly re- 

ted the very Apex of human 
(799% Abe : For by Means 
thereof, ſurpriſing Fruths have 
been found, as well in Natural 
Philoſophy, as pure Mathema- 
ticks. By this may Geometri- 
cal Demonftrations be wqnder- 

fully 
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fully abridg'd, and Problems 
foly'd, which would be other- 
wiſe impoſhble to be effected; 
nay, even ſuch a Number of 
Truths is often expreſs'd in one 
Line by this Art, as would re- 

uire a whole Volume to ex- 
pound and demonſtrate, other- 
wiſe; and by contemplating 
one Line for a few Hours, you 
may learn what would rake up 
a whole Year to be learn'd ac- 
cording to the common Me- 
thods. 

As to the firſt Inventers of 
this Art, we are in the dark ; 
but it is highly probable that 
the antient Greeks knew it, but 
conceal'd it, being an excellent 
Sccret, becauſe we have ſome 
Examples of it in Theon 7 
Euclid, who ſays it was firſt 
communicated by Plato. There 
are alſo Inſtances of it in Pappus, 
and in the Writings of Archi- 
medes, and Apollonius, Cc. Its 
Effects plainly appear, tho*they 
udiouſly conceal'd ir. But it 
certainly was in uſe among 
the Arabians more antiently 
than among the Greeks; and 
they are ſuppoſed to have had 
it from the Perſians, and the 
Perſians from the Indians, and 
from the Arabians the Moores 
and Saracens brought it into 
Spain, from whence it came 
into England, and that before 
we kney any thing of Diaphan- 
Fs. | | 

The firſt who did write pro- 
feſſedly of Algebra, among the 
Greeks, was Diaphantus, whoſe 
Book was firſt publiſh'd in La- 
tin by Xylander in the Year 
157 L but before Diaphantus's 
Book came out, Lucas Paccioclus, 
or Lucas de Burgo, a Minorite 


Friar, publiſh'd a Treatiſe of 
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Algebra in Italian at Venice, in 
the Year 1494, as he received 
it from the Arabians, and makes 
mention of one Leonardus Piſa- 
nus, and ſeveral others, from 
whom he learn'd it; but we 
have none of their Writings. 
He ſays this Art came original- 
ly to us from the Arabiant, and 
makes no mention of Diaphan- 
tus, who, therefore, it is pro- 
bable, was not as yet known 
here. After theſe came our 
ſeveral other Treatiſes of Al- 
gebra; but moſt of them went 
no further than Quadraticks, 
yet in ſome few there are the 
Solution of ſome Cubicks, and 
in all of them the known Qran- 
tities in the Equations were ex- 
preſs'd only by numerical Let- 
ters, and there were no Sym- 
bols or Marks but for thoſe 
that were unknown, or ſought 
till Vieta, A. D. 1590, introdu- 
ced Spec ious Arithmetiek; that 
is, he denoted the known and 
unknown GE by Marks 
or Signs ; whereby a very ſhort 
and confpicuous Way of Nota- 
tion was gain'd, and the whole 
Operation expoſed always to 
the Eye in a ſhorr Synopſis, and 
many Diſcoveries made in Al- 
— not taken notice of be- 
ore. | | 

Mr. Oughtred follow'd, and 
very much improv'd the Spe- 
cious Arithmetick of eta in 2 
Clavis Mathematica, firſt publiſh'd 
A. D. 1631, and invented many 
compendious Characters to ex- 
preſs the ums, Differances, ReQ- 
angles, Squares, Cubes, Ec. 
of Quantities; as alſo did Mr. 
Harriott, who was Cotemporary 


with Mr. Ougbtred, but died be- 7 


fore him. He introduced the 


ſmall Letters inſtead of the Ca- 
B 4 


pitals 
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pitals uſed by Veta and Owghtred, 
nd firſt brought in the Sign of 
Equality now uſed among us, 
and wonderfully improved Alge- 
bra in ſeveral ReſpeGs, too ma- 
ny to be mention'd here. 

There are many other 1nge- 
pious Perſons, both of the laſt 
Ageand inthis, who have endea- 
your'd to adyance this Science, 
and carry it more and more to- 
wards its utmoſt Perfection, by 
daily augmenting it with new 
and curious Inventions. 

__ ArcgBra is divided into, 

1. Numeral: Which was that 
of the Antients, and ſerv'd only 
to find the Solution of Arithme- 
tical Problems, without any De- 
monſtration ; ſuch as thoſe given 
us by Diaphantus, &c. 

2. Specious ; ſometimes call'd 
Logiſtica Specioſa ; which is per- 
Forme 2 of the Algha- 
ber, and 15no ways limited, like 
the former Algebra, to any one 
certain Kind of Problems, but 
ſeems univerſally for the Inveſti- 
gation of Theorems. 

" ArcxBRraArck Curvs, in Geo- 
metry, is of ſuch a Nature, that 
the Abſciſſes thereof bear al- 
ways the ſame Proportion to 
their reſpe&ive Ordinates ; or 
(which is the ſame Thing ) it is 
a Curve, wherein the Relation 
of the Abſciſſes to the Correſpon- 
dent Ordinates can be expreſſed 
by an Algebraick Equation. 
Thus if the Product of any 
Abſeiſſe AP, x, multiply'd in- 
to the ſame Quantity p, be 
always equal to the __— 
of the Correſpondent Ordinate 


PM *, vy. The Equation ex- 

ng the Nature of the Curve 
will be px =, and the Curve 
jy the common Parabola, and 


becauſe the two indeterminate 
Quantities AP, x, and P M,y, do 
denore ftraight Lines, the Curye 
is an Algebraick Curve. And it is 
lain, that there may be an in- 
Enite Number of ſuch Curves, 
ſince there may be an infinite 
Number of Proportions between 
the Ordinates and Abſeiſſes. 
This will be a general Equa- 
tion for all Algebraick Curves, 


viz. ay  +bx" + cy d+df=, 
where a, b, d, and f, are in- 
variable Quantities, and * 
and y are the variable Abſciſſes 
and Correſpondent Ordinates 
rals'd to Powers, whoſe Indexes 
are m, n, r, and 5. 

A general Expreſſion for 
the Subrangent of all Alge- 
braick Curves will be 

m F 8 
e 

y—T 9 
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ALGENEB, a fix'd Star of the 
ſecond Magnitude in the Right 
Side of Perſeus, whoſe Longi- 
rude 1s 55? 17, Latitude 30? 51 
and Right Aſcenſion 4415 

ALcor, or Meduſa i- Head, a 
fix d Star of the third Magni- 
rude in the Conſtellation Perſeus, 
whoſe Longitude is 51 2), La- 
titude 22 22, and Right Aſ- 
een gage: 


Al co- 


AL 
 ALGortTHM, ſometimes call'd 
Laiſtica Numeralis, is the Sum 
of the principal Rules of Nu- 


meral Computation, that is, of 


Numeration, Addition, Sub- 
tration, Multiplication, and 
Diviſion. 
ALGortsM, is the Practical 
ration of the ſeveral Parts 
of ſpecious Arithmetick, or Al- 
ebra; and ſometimes the Word 
is uſed for the Practice of Com- 
mon Arithmetick, by the ten 
Numeral Figures. 
ALiDAD4, an Arabick Word 
for the Label or Ruler, which 


is moveable about the Centre of 
an Aſtrolabe, Quadrant, &c. and 


carries the Sights. 

AtiquanT Paxr, is that 
which cannot meaſure any Num- 
ber exactly, but that ſome Re- 
mainder will be at laſt, as 5 is an 
Aliquant Part of 12; for bein 
taken twice ir falls ſhort, an 
when taken three times, it ex- 
ceeds 12. 

Alidvor Parr of a Number, 
is ſuch an one as will exactly 
meaſure it without a Remain- 
der; as 3 is an Aliquot Part 
of 9, and 4 of 12, Sc. 

ALL16GAT1o0N, is a Rule in 
Arithmetick, (ſo call'd from the 
Numbers, being bound or con- 
nected together by Circular 
Lines,) relating to the Mixture 
of Merchandize ; as Corn, Wine, 
Metals, Medicines, &c. one with 
another ; and to the Proportions 
of the Ingredients in any Quan- 
tity, and the Price of ſuch a 
Mixture. It is diſtinguiſh'd into 
two Kinds, viz. Allegation Mo- 
dial, and Alternate. 

ALt164Tion MEDIA teaches 
how to find a Mean in the Price, 
Quantity, and Quality, between 
the Extreams ; as if there are 


A L 


melted and mixed together two 
Kinds of Silver, one worth five 
Shillings, and the other worth 
four Shillings an Ounce, and 
there were three Ounces of the 
former, and ſix Ounces of the 
latrer : To find the Value of an 

Ounce of the Mixture. | 

ALLIGATionN ALTERNATE 
ſhews. the due Proportion of 
every Ingredient entring the 
Mixture, and counter-changes 
the Places of ſuch Exceſſes or 
Differences that fall out between 
the mean Price and rhe Ex- 
treams, aſcribing it to the great- 
cr Extream which proceeds from 
the leſſer, and contrariwiſe. As, 
ſuppoſe a Mixture of a hun- 
dred Quarts of Wine be re- 
quired, that muſt be made up 
of theſe ſeveral Prices, 7 d. 8 d. 
14 d. and 15 d. ſo as the Whole 
at laſt may be afforded at 
12 d. 4a Quart. 

ALLioTHa, a Star in the Tail 
of the Great Bear, very much ob- 
ſerv'd at Sea. | 

ALMACANTERS, an Arabick 
Word ſignifying the ſame as 
Parallels of Altitude, which 
ſee; ſome write it Almicanterabs, 
and others Almacanterabs. 

ALMACANTERS STAFF, is an 
Inftrument uſually made of Pear- 
Tree, or Box, with an Arch only 
of 15 Degrees, to take Obſerva- 
tions of the Sun about the Times 
of his Riſing and Setting, in 
order to find the Amplitude, 
and ſo theVariation of the Com- 
paſs. 

ALMANACX, an Arabick Word 
for an Annual Book, wherein 
the Days of the Month, Eclipſes, 
Lunations, Riſings and Settings 
of the Sun, Stars, Feſtivals, Oc. 
are ſet don. | 

ALTERNAT &y 
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ArTErRxATE Proportion, or 
Ratio, is the aſſuming of An- 
tecedent to Antecedent, as the 
Conſequent to the Conſequent; 
as if : B:: C: D: then by Al- 
ternate Proportion will 4: C:: 
B: D. 

ALTERNATE ALLIGATION : 
See Alligation Alternate. 

ALTERNATE ANGLES : See 


Angle. 
This Word 


Ar TERNNATLION. 


is uſed” by ſeveral for the diffe- 


rent Changes or Alterations of 
Order in any Number of Things 
propoſed. This Alternation is 
eaſily found, by only multiplying 
continually all the Numbers, 
beginning at Unity: As, ſuppoſe 
it was required to know how 
many Changes can be rung upon 
five Bells. You need only write 
down 1, 2, 3, 4, 5, and then 
multiply all thoſe Numbers con- 
tinually one into another, and 


the laſt Product will be 120, the 


Number of Changes. 
ALTimsTRy, the Art of Tak- 
ing and Meaſuring of Heighths, 
whether acceſſible or inacceſ- 
ſible. | 
AtTitTuDE of 4 Fignre, in 
Geometry, is the Diſtance from 
its Vertex to the Baſe, or it is a 
Perpendicular let fall from the 
Vertex to the Baſe. N 
Ar rirupk, or Elevation of 


the Pole, is the Quantity of 


an Arch of the Meridian in- 
tercepted between the Horizon 
and either of the Poles of the 
World. 

ALTITUDE of the Equator, 1s 
an Arch of the Meridian inter- 
cepted between the Horizon and 
the Equator. 

Al rirupz of the Eye, in 
Perſpective, is a Right Line let 
fall from the Eye perpendicular 
to the Geometrical Plane. 


AM 


Arrirupe Meridian of the 
Sun, Star, or a Planet, is an 
Arch of the Meridian inter- 
cepted between the Horizon and 
the Centre of the Sun, Star, or 
Planer, when they are upon the 
Meridian. 

ALTiTUuDE of the Nonageſime 
Degree, is the Complement to a 
Quadrant of the Diſtance of the 
Nonageſime Degree from the 
Vertex of any Place. 

ALTiTuUDE of the Sun, Star, 
or a Planet, is an Arch of the 
Azimuth Circle, paſſing through 
the Centres of the Sun, Star, or 


Planet, contain'd between the 


Horizon and their Centres. 
AuerEN r, encompaſſing round 
about. Thus the Bodies that hap- 
pen to be placed round about 
any other Body are call'd Am- 
bient, and often the Circum- 
Ambient Bodies; and the whole 
Body of the Air, becauſe it en- 
compaſſes all Things on the 
Face of the Earth, is call'd the 
Ambient Air. 
AMBrGenal HyPERBOLA,IS an 
Hyperbola that has one of its in- 
finite Legs inſcrib'd in it, and the 
other circumſcrib'd abour ir. 
AmBrT of any Figure, in Geo- 
metry, is the Perimeter Circum- 
ference or Sum of all the Bound- 
ing or Eneompaſſing Lines that 
includes it. 
AusTLICONIAT, in Geometry, 
ſignifies Obtuſe- angular, or that 
theSides of any plain Figure make 
an Obtuſe Angle one with ano- 
ther. Thus an Ambligonial Trian- 
gle 1s ſuch an one that has an 
Obruſe Angle. | 
AmpnyPROSTYLE, in Archi- 
tecture, is a Kind of a Temple 
of the Antients, which had four 
Columns in the Front, and the 
ſame Number in the Face behind. 
AMPnisC11, 
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Aupniscn. The Inhabitants 
of the Torid Zone are thus call'd, 
in regard of their Shadows; be- 
cauſe the Shadow of the Sun 
falls both Ways, viz. to the 
South, (as ours always do to 
the North,) when the Sun is be- 
yond them in the Northern Signs, 
and to the North; when the Sun 
is to the Southward of them in 
Southern Signs. : 
AMPHYTHEATRE, is a ſpa- 
cious Building, either Round 
or Oval, having its Arena, or Pit, 
encompaſſed with a vaſt Num- 
ber of Seats diſpoſed in Rows, 
and riſing gradually one over 
another. Its Uſe among the 
Antients was to exhibit Shews 
to the People; as the Combats 
of Gladiators, and of Wild Beaſts. 
The Theatre of Veſpaſian, call'd 
the Coliſeum, that at Verona in 
Italy, and that at Nſmis in 
Languedoc, are the moſt cele- 
brated that we have now re- 
maining of NINE: 
i un, or Stars, 
is an Arch of the Horizon in- 
rercepted between the true Eaſt 
and Weſt Points thereof, and the 
Centre of the Sun or Stars at 
their Riſing or Setting, and ſo 
1s cither North and South, or 
Ortive and Occafive, 
AmerituDt (MAaGNETICAL,) 
is an Arch of the Horizon, con- 
tain'd between the Sun at his 
Riſing, and the Eaſt or Weſt 
Point of the Compaſs ; or it 1s 
the different Riſing or Setting 
of the Sun from the Eaſt or 
Weſt Points of the Compaſs ; 
and is found by obſerving the Sun 
at his Riſing or Setting by an 
Amplitude-Compaſs; and if the 
Compaſs had no Variation, the 
Magnetical Amplitude would be 
2 ſame as the True Ampli- 
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AnaB1Bazon. The Dragon's- 
Head, or the Northern Node of 
the Moon, where ſhe paſſes the 
Ecliptick from South to North, 
is ſometimes called ſo. 

ANACamPTICxs ſignifies Re- 
flecting; being frequently us'd in 
reference to Echoes, which are 
Sounds produc'd Anacamptical- 
ly, or by Reflection; and there- 

ore Anacampticks is by ſome 
taken for Catropricks. 

ANACRONISM, an Error in 
Chronology an undue Con- 
nection of Time, or à falſe 
Chronieling. 

ANACLATICKXs, a Part of Op- 
ticks which treats of all man- 
ner of Refractions, and is the 
ſame with Diopticks. 

ANALEMMA, an Orthogra- 
phick Projection of the Sphere 
upon the Plane of the Meridian 
on a Plate of Braſs, or Wood, 
with an Horizon and Curſor fit- 
ted to it. In this Projection the 
Eye is ſuppos'd to be at an infi- 
nite Diſtance in the Diameter 
of the Sphere paſſing through 
the Eaſt and Weſt Points of the 
Horizon, and all the Circles of 
the Sphere will be projected in- 
to Straight Lines, or Ellipſes. 
And if the Projection be large, 
moſt of the Problems in the 
Doctrine of the Sphere, may be 
wy and exactly performed 

it. 

Ne is the Compari- 
ſon of ſeveral Ratio's together, 
and is the ſame as Proportion. 
Which ſee. 

AxaLys1s. A Reſolution of 
any Thing inte its com 
nent Principals. For which 
reaſon Algebra is called 
the Analytick Art becauſe ic 
teaches us to ſolve Problems, 
end to demonſtrate Theorems, 


by 
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by enquiring into the Bottom, 
Fundamental Conſtitution, land 
Nature of the Thing, which is, 
as it were, reſolv'd into its Parts 
taken all to pieces, and then 
put together again, that ſo we 
may ſee into the Nature of ir. 
And in this Senſe, Analytical 
Demonſtrations are contrary to 
Synthetical ones. 

AnDrRoMEDA, a Northern 
Conftellation, conſiſting of twen- 
ty ſeven Stars. 

Ax kMoscork, a Machine in- 
vented to fore-ſhew the Change 
of the Air, or Wind. I have 
obſerv d, that Hygroſcopes made 
of Cate's-Gut, are very good 
Anemoſcopes, and never fail 
hardly, by their turning the In- 
dex about,to foretell the ſhifting 
of the Wind. But as Vitruvius de- 
ſcribes an Anemoſcope, it ſhews, 
that the Antients rather deſigned 
it to ſhew which Way the Wind 
blew, than to foretell to what 

uarter it would ſhifror change. 

ANGLE (Acurk,) is that 
which is leſs than a Right one 
and 1s called Acute, becauſe its 
Angular Point is ſharp. 

No Angle can contain full 180 
Degrees ; for the one Side falls 
into the ſame Straight Line as 
the other; and fo they will both 
be one Straight Line, and cannot 
make an Angle. 

Ax (ApJacenrt,) is made 
by continuing out one Side of 
an Angle: Whence Adjacent 
Angles are contiguous, but not 
on the contrary. 

Ancrs(Cvuxv'p-Lineg,) is the 
mutual Inclination of two Curves 
in the ſame Plane, meeting in 
one Point. 

ANcTLE (Mix'p-LINE), is the 
mutual Inclination of a Curve 
and a Straight Line, both in the 
ſame Plane in one Point, 


AN 

AxcLty (OBruss), is that 
which is greater than a Right 
Angle, and is called Obtuſe, 
becauſe its Angular Point is 
blunt. | 

Ancrs (O3119. vs), one ei- 
ther greater or leſs than a Right 
Angle. 

ANGLE (PLANE), is the mu- 
tual Inclination of two Lines in 
a Plane meeting in one Point. 

AN LE (Ricur), is when one 
Side of the Angle is perpendicu- 
lar to the other, or it is ſuch an 
one as Is equal to that contigu- 
ous to it, and its Quantity is 
ninety Degrees. 

AnGLE(RiGcnt-LixED), is the 
mutual Inclination of two Right 
Lines meeting in one Point. 

ANGLE (SoL1D), is contained 
under more than two Planes, 
or Plane Angles, not being in 
the ſame Plane, and Meeting in 
a Point. 

AxcxEs (EQuAL SoLrp), are 
ſach that are contained under 
Plane Angles, equal both in 
Multitude and Magnitude. 

Becauſe the Sum of all the 
Plane Angles that can be con- 
ſtituted about one Point, is no 
more than 360 Degrees. There- 
fore a Solid Angle cannot be 
made of Plane Angles, if their 
Sum is ſo much as 360 Degrees. 

ANGLE (SPHERICAL), is the 
Inclination of the Planes of two 
great Circles of the Sphere. 

The Meaſure of a Spherical 
Angle, is the Arch of a great 
Circle at Right Angles, to the 
Planes of the great Circles form- 
ing the Angle, intercepted be- 
tween them. 

ANL Es (ConTicuovs), are 
ſuch that have the ſame Vertex 


and pne Common Side. 
ANGLK8 
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Axctes (VERTICAL or Or- 
vos ir E., are thoſe that are made 
by two Lines eroſſing one ano- 
mer, and which touch only in 
their Vertex, as the Angles 


a and b are Oppoſite or Vertical 
Angles, as likewiſe c and d. 
Theſe are always equal to one 
another. 

An Angle alfo in a Triangle, 
is ſaid to be oppoſite to the Side 


that ſubtends it; as the Angle 


B 


A — 
A is oppoſite to the Side B O, 
the Angle C to the Side AB, 
and the Angle B to the Side 
A C. | 
| In any Triangle, as A BC, 

the Angles B and A, are callcd 
Internal and Oppoſite, in reſpe& 
of the External Angle BOP, 
which is equal to them both. 

If a Line cuts two others that 
are parallel, the Angles c and 4 


AN | 
are called Internal and Oppoſite, 
in reference to the External ones 
a and b, to which they are re- 
ſpectively equal. 

AncLes (ALTERNATE). Theſe 
are the Angles e and d, and 
and e, which are reſpeCtively 
equal to one another. 

AxGLE at the Periphery of 4 
Circle, is an Angle whoſe Ver- 
rex and Legs terminate in the 
Periphery of a Circle. 

ANGLsx at the Centre of a Circle, 


is an Angle whoſe V ertex is at 
the Centre of a Circle, and 


whoſe Legs are two Radii's of 


the Circle. 


B C 


It is demonſtrated by Euclid, 
Prop. 32. lib. 3. that an A 
BAC at the Centre, is t 
Double of the Angle BDC at 
the Periphery, when they both 
ſtand upon the ſame Arch BC. 

ANGLE in a Segment. An An- 
gle is ſaid to be in a Segment, 
when ſome Point is taken in the 
Circumference thereof, and from 
it Right Lines are drawn to the 
Ends bf that Line which is the 
Baſe of the Segment: For the 
Angle contain'd under the Lines 
drawn, is ſaid to be an Angle 
in a Segment, as the Angle 
E G is ſaid to be an Angle in 
the Segment E FG. 

It is demonſtrated by Euclid, 
Prop. 31. lib. 3. that all Angles in 
the ſame Segment are equal to 
one another, that is, any Angle 

EHG 
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EHG is equal to any Angle 
E FG, in the ſame Segment 
EFG. 
' ANGLE in à Semicircle, is an 
Angle in a Segment, whoſe Baſe 
15 a Diameter of the Circle. 

It is demonſtrated by Euclid, 
Prop. 1. lib. 3. that an Angle in a 
Semicircle, is a Right one; in a 
Segment 22 than a Semi- 
circle leſs than a Right one, 
and in a Segment leſs than a Se- 
micircle greater than a Right 


One. 


ANGLE of 4 Segment, is that 
which is contain d by a Right 
Line, and the Circumference of 
a Circle ; or it is that which a 
Chord, or the Baſe of the Seg- 
ment makes with a Tangent 
to the Cirele in one End of 
that Chord; as the Angle C A E 
Is * Angle of the Segment 
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It is demonftrated by Euchd, 
mn Prop. 35- lib, 3. that the An- 
gle E AC 1s equal to any Angle; 
as ADC in the Alternate Seg- 
ment CD 4. 

Ax GLE of Contact, is that 
which a Circle, or other Curve, 
makes with a Tangent at the 
Point of Contact. | ö 

The Angle of Contact in a 
Circle is prov'd by Euclid, in 
Prop. 16. lib. 3. to be leſs than 
any Right-lin'd Angle, But 
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from hence it does not follow, 
that the Angle of ContaB is of 
no Quantity at all, as ſome 
have Imagin'd: For Sir Iſaac 
Newton ſays, in the Scholium of 
Page 325 Princip. Mat bem . Phi- | 
lo. Nat. that if the Curve H AE 
be a Cubick Parabola,the Angle 
of Contact, where the Ordinate 
DF is inthe Subtriple Ratio of 
the Abſeiſſe AD, the Angle BAF 
contained under the Tangent AB 


in its Vertex, and the Curve, is in-„ 


finitely greater than the Circu- 4 


lar Angle of Contact BAC; and 


that ifother Parabola's of higher 
Kinds be deſcrib'd to the ſame | 
Axis and Vertex, whoſe Abſciſſes 
AD are as the Ordinates DF“, 
DFsS, D FS, Sc. you will have 
a Series of Angles of Contact 
going on infinitely, of which any 
one is infimitly greater than that 
next before it. 

AncLe (Op ricx,) is that 
which is contain'd under Rays 
drawn from the extreme Points 
of an Object to the Center of 
the Pupil of the Eye. 

AnGLEs (EXTERNAL) 
the Angles of any Right-lin'd | 
Figure without it, made by pro- 
ducing all the Sides ſeverally, 
and all of them taken together 
are equal to four Right Angles : 
And the — — r. a 
Triangle is equal to the In- 

n , ternal 


are 
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ternal and Oppoſite ones, as Zu- 
clid has demonſtrated, Lib. 1. 
Prop. 32. 

AnGLEs (INTERNAL) are the 
Angles made by the Sides of 
any Right-lin'd Figure within. 

The Sum of all the Internal 
Angles of any Right-lin'd Fi- 
gure is equal to twice as many 
Right Angles as the Figure has 
Sides, excepting four. This 
is eaſily demonſtrated. from 
Prop. 3 2. Lib. 1. Euclid. 

ANGLE of or at the Center, 
in Fortification, is the Angle 
c XH which is made by the 
Concurrence of two ſtraight 
Lines drawn from the Angles 
of the Figure FC. 

AncLE of the Circumference, 
in Fortifcation, is the mix'd An- 
gle made by the Arch which 
is drawn from one Gorge to the 
other. 

ANGLE of the 7 is 
made by the two Sides of the 
Counterſcarp meeting before the 
Middle of the Courtain. 

ANGLE of the Courtain, or 
Angle of the Flank BAE, is 
that which is made by, or con- 
tain'd between the Courtain 
and the Flank in any Piece of 
Fortification. 

ANGLE of the Complement of 
the Line of Defence, 1s the An- 
gle proceeding from the In- 
terſection of the two Comple- 
ments one with another. 

AncLE (Dix IxisuE D) is the 
Angle BCF, which is made 
by the Meeting of the outer- 
moſt Sides of the Polygon, and 
the Face of the Baſtion. 

ANGLE of the Exterior Figure,or 
Angle of the Polygon, is the 
Angle FC N, which is form'd 
at the Point of the Baſtion C, 
by the Meeting of the two 
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outermoſt Sides or Baſes of the 
Polygon FC and CN. 


ANGLE of the Interior Figure, is 
the Angle G HM, which is 
made in H, the Centre of the 
Baſtion, by the meeting of the 
innermoſt Sides of the Figure 
G Hand H M. 1755 

ANGLE FLANXING, is that 
which is made by the two 
Raſant Lines of Defence, wiz. 
the two Faces of the Baſtion. 
prolonged. 

AxGLs FLANKING inward, is 
the Angle C1H, made by the 
Flanking-Line and the Cour- 
faln, 

AncLz FLaxx'D, by ſome cal- 
led the Angle of the Baſtion, is the 
Angle BCS, which 1s made by 
the two Faces BC, CS, being 
the utmoſt Part of the Baſtion, 
moſt expoſed to the Enemy's 
Batteries, and therefore by ſome 
is called the Point of the Baſtion. 

ANGLE forming the Hank, is 
that which conſiſts of one Flank, 
and one Demi-Gorge. 

Axor forming the Face, is 
that made of the Flank and 
Face. 

ANGLE of the Moat, is that 
which is made before the Cu- 
tain, where it is interſected, 

ANGLE Re-entring,or Re-entrant 
Angle, is that which retires in- 
wards towards the Place. 

ANCLE 
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AxgLe SariltLanty is that 
which adyances its Point - to- 
wards the Field. F 

AxGLE of the Shoulder, is the 
Angle ABC,which is conſtituted 
by the Lines of the Face B C, 
and Flank A B. 

Axl of the Tenaille, or 
the Outward Flanking Angle, 
call'd alſo the Angle of the 
Moat, or the Dead Angle, 1s 
made by the two Lines Fiſ- 
chant in the Faces of the two 
Baſtions, extended till they meet 
in an Angle towards the Cur- 
tain; and this is that which al- 
ways carries its Point in towards 
the Work. | 

AncLs of Elevation is that 
which the Line of Direction of a 
ProjeQile, makes with the Ho- 
rizon. \ uot 
" ANGLE of Incidence, is that 
which the Line of Direction of 
a Striking Body, makes at the 
Point of Contact. 

- AncLz of Reftection, is that 
which is made by the Line of 
Direction, of a Body rebounding 


after it has ſtruck againſt ano- 


ther Body, at the Point of Con- 
tac, from whence it rebounded. 
The Angle of Incidence and Re- 
fection are always equal to each 
other, as is demonſtrated in Dr. 
Kiel's Introductio ad veram Phyſi- 
cam. 
 AxGLE of Elongation, or Angle 
at the Earth, is the Difference 


between the rrue Place of the 


Sun, and the Geocentrick Place 
of the Planer. 


ANGLE of. Commutation, 1s the 


Difference between the true 
Place of the Sun, ſeen from the 
Earth, and the Place of a Pla- 
net reduced to the Ecliptick. 
ANGLE of Inclination in Opticks, 
is the Angle made by a Ray of 


_—_ 
Incidence, and the Axis of In- 
eidence. * 


A 


E E. 


Axctk of Refra#ion, is the 
Angle MBC, that a refracted 
Ray BC makes with the Ray of 


Incidence MA B, continu'd® out 


beyond the refracting Super- f 5 ; 


ficies. Angle refracted, is the 


Angle CB E, which the refract 
ed Ray BC makes with the Axis 
of Refraction B E. | 2 

The Ratio of the Sine of the- 


Angle of Inclination to the Sine of 
the RefraFed Angle, is found to 
be conſtant, viz. if the Re- 
fraction be from Air to Glaſs, 


that is, greater than 114 to 76, | 
but leſs than 115 to 76, that is, 
nearly as 3 to 2, as Hugens found 
by Experience in Diopt. p. 5. | 
Sir 1ſaac Newton in his Opticks | 
ſays, it is as 31 to 20. But in 
all Glaſs the Quantity of Re- | 
fraction is not quite the fame. | 
Deſcartes ſays, in Diopt. Lib. 1. 
Prop. 3. That he found the Ratios | 


of the Sine of the Angle of Incli- | 


nation to the Refrafted Angle 
to be as 250 to 187, or as 
4 to 3 nearly; and Sir Iſaac | 

Necpron ſays, it is as 529 to 396, 
which 1s nearly the ſame. 
Kircher (in Arte magna lucis 
& umbræ, lib. 8. part I. cap. 2.) 

and Zaban, (in Ocuio Artific- 
Fund. 2. Synt. 1. cap. 2. F. 228, | 
Sc.) ſay, That if the Angle of | 
Inclination | 


nn * 1 1 


1 
, 


3 ww Mm QC_CTR _»U_9 * ww VY 


"A. 1 V © 


- AN 


Inclination be 70 Degre 
fracted Angle, from Air to Glaſs, 
ſhall be 38 50. Upon which 
Foundation Zaban made the fol- 
lowing Table of 
Air to Glaſs, which we have 


given contracted here. 

Angles Refrafed | Angles of 

Inclin.| Angles. Refraction. 

"day; O "aye dies > $7 71 
1 42 5 5 19 55 
2 | 1 20 6 0 39 54 
3 | 2 © 3] 059 $6 
4 | 2 49 51 19 55 
I1.% 30 3 | 3.30 37 
6 | 3 59 50 2 © 10 
7 | 4 39 48 2 20 12 
8 | 5 19 49| 2 49 11 
Ag 410 M5. 
10 | 6 39 16| 3 20 44 
117 18 55 3 41 $5 


i2| 7 58 324 
13 | $ 38 2| 4 21 58 
14 | 9 17 25 
'15 | 9 56 46 


—— — — — 


1610 35 59 


5 
17 [1115 .3| 5 44 57] 


18 [11 54 5| 6. 5 55 
19 12 34 36 6 25 24 
20 [13 11 34| 6 48 25 
25 [16 22 51| Y 37 9 
30 9 29 2910 30 31 
35 22 30 18 12 29 42 
40 [45 24 614 35 54 
45 28 9 1916 50 41 
19 [39 44 35119 15 25 
60 35 18 12 24 41 48 
| 70 |38 50 0431 10 © 
80 41 5 15138 54 55 


egrees, the Re- 


Refraction, from 


NN 
ANGUINEALHyPEBOLA, is one 
of an Eel-like Figure, which 
cuts its Aſymtote with contra 
Flexions, and is produced bo 
Ways with contrary Legs. 
ANGULAR, 1s any Thing re- 
lating to or having Angles. 
AncuLar Moro, in Aſtro- 
nomy, is the Increaſe of the ap- 


| 8 Diſtance between any two 


lanets, &c. revolving round any 
Body as the Centre of their Mo- 
tion; and is expreſs'd by two 
Right-Lines drawn from the 
ſa id Centre to the revolving Bo- 
dies, which will open wider, 
and conſequently grow greater, 
as the revolving Bodies part far- 
ther and farther from one ano- 
ther. 

AxI1MACULay are very ſmall 
Animals, ſuch as by the Mi- 
croſcope have been diſcovyer'd 
in moſt Fluids, of which there 
are vaſt Numbers in Black-Pep- 
per Water, as alſo in Water 


"wherein Barley, Oats, and e- 


ſpecially Wheat, has been 
eep'd for three or four Days. 

ANITMATED NEEDLE, is One 
touch'd with a Load-Srone. 

Annual EqQvu&4TiOoNn- See 
Equation. 

Annv1TY, is a yearly Rent 
to be paid for Term of Lite, or 
Years, or in Fee. 

Ax NIE T, in Architecture, 
is a narrow flat Molding, which 
is common to other Parts of a 


Column, the Baſes, Sc. as well 


as the Capital, and is the ſame 
Member which is ſometimes 
called a Filler, Liſtelle, Cein- 
&ure, Supercittum, Lift, Time, 
Square, Rabet. 
ANoMALY, is the Diſtance of 
a Planet from the Aphelium, or 
Perihelium, | 
C ANoMALYs 


AN 
Axomarty, Mean or Simple, in 
the Old Aſtronomy, is the Diſ- 
tance of the mean Place of a 
Planer from the Apogzum ; and 
in the New Aftronomy it is the 
Time, that a Planer is moving 


3 


8 S I A 
from the Aphelium 4 to the 
middle Place or Point I of its 
Orbit; and becauſe the Area 
ASI, deſcrib'd by a Ray drawn 
to the Planet in its Motion along 

the Arc 4, is proportional to 
the Time, as Kepler firſt diſeo- 
ver'd, (ſee his Comment on the 

Motion of Mars,) and Sir Iſaac 

Newton firſt de monſt rated, (in his 
Princip. Phyſ. Nat. Math.) there- 
fore this Area may 'very well 


repreſent the mean Anomaly. . 


Or yet further, the Area SK A, 
found by drawing «Line LKthro' 
the Planet's Place perpendicular 
to the Line of the Apſes P A, till 
It cuts the Circle 4 D, and draw- 


zs air 
nated h the Line of the Apſes; 
and by e Line of the mean Mo- 
tio of the Centre; and in the 

New Aftronomy, it is the Arch 
"FF of an Excentriok Circle, be- 


LY 


theſis of Ward's does not agree 
td the Orbit of Mars, which is 
more Excentrick than thoſe of 
the. other Planets, as Iſmael Bul- 


- Phylolaick Aſtronomy againſt Ward, 
| ſhews from four Obſervations | 


_ 5 
tween the 8 A and 
Right-Line XL, drawn from the 
Centre Jof a Planet perpendicu. | 
lar to AP, the Line of the Apſes. 


ANOMALY, True or Coequate, is 


the Angle AST at the Sun, which 
a Planet's Diſtance A I frem 
the Aphelium appears under. 
If the True Anomaly be given, 
the Mean one may eaſily be 
found; but ir is very difficult to 
find the True Anomaly, when 
the Mean one is given. The 
Geometrical Methods of Dr. 
Wallis, and of Sir Iſaac Newton, 
in prop. 31. lib. 1. ſect. 6. Princip. 
Phyſ. Math. by the protrafted 


Cycloid are not fit for Calcula- 


tion; nor the Methods of Series, 
becauſe they are too laberious ; 
and therefore, Aſtronomers arc 


- forced to have Recourſe to Ap- i 
proximation. And in order to 


ſolve this Problem, Seth Ward, 
in his Aſtronomia Geometria, takes 
the Angle ASI at the Focus, 
where the Sun is not for the 
Mean Anomaly, which will near- 
ly repreſent it, if the Orbit of 
the Planet be not very Excen- 
trick, and ſo very eaſily ſolves 
the Problem. But this Hypo- 


"liatas, in the Defence of his} 


made by Tycho Brabe. And ſo the 
Angle AST at the upper Focus, 
ought to have a Correction firſt. 
This Sir Iſaac Newton ſhewsÞ 
how to do, at the latter End of 
the Scholium of the above-men- 
tion'd prop. Zi. And when this 
Correftion is made, and tbe 
Problem ſolved according 0} 
Ward's Hypotheſis, Sir Iſaac * 

ths 


AN 
tnat even in the Orbit of Mars, 


there will ſcareely ever be an Er- 


2 ror of above a Second. Whence 


1 nis Method with Sir [/aac's Cor- 
e ction is preferable to any other, 
bor finding the True or Coequated 
\ Anomaly from the Mean. 


Axsks, or Ans x. Thoſe Parts 
pf the Ring of Saturn that are 
iſible on each Side of the Planet, 
ſeen thro' a Teleſcope, when the 
Ling appears ſomething open; 
ſo eau, becauſe they ſome- 
imes appear like Handles to the 
Body of the Planet. 

In the Year 1668, Auguſt 17. 
ut 11. 13%. P. A. Mr. Hugens 
ind Mr. Picart, by help of a 
1 Foot Teleſcope, found the In- 


E 
n 
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„ . 
„F lnation of the rank Diameter 
c f che Ring of Saturn, with 
vH 

> Ihe Equator, to be about 8 De- 
o rees; whence they inferr'd, 
1 at the Angle of the Plane of 
e Ring with that of the Eclip- 


ek muſt be about 31 Degrees. 
ANTARES, the Scorpion” s Heart, a 
x'd Star of the Magnitude 
the Conſtellation Scorpio; its 
ongitude is 5? 41. Latitude 4* 
7% and right Aſcenſion 242 54 
AN TARTIck Pole, is the Sou- 
ern Pole, or the End of the 
arth's Axis, being ſo call'd, 
ecauſe it is oppoſite to the 
Lorth Pole. 
ANTARTICK Cirele. Sce Pola 


cle. | 


4 
5 ANTEC EDENTIA, or in Antece- 
he %. Aſtronomers ſay, a Pla- 
mm 10080 Antecedentia, when it 


pears to move contrary to the 
ual Conrſe or Order of the 
ens of the Zadiack; as, when it 
oves from Taurus towards A- 
5; but if it goes from Aries to 
urus, & 8. they ſay it goes in 
nſequentia, | 

AxTxSCEDENT, is the former 


. * » 


AN 
of two Terms of a. Ratio, or 
that which is compared with 
the other: Thus, if the Ratio be 
as A to B, then A is ſaid to be 
the Antecedent, or antecedent 
Term of the Ratio. 

ANT, or ANTES) in Archi- 
tecture, are ſquare Pillaſters, 
which the Antients uſed to place. 
at the Corners of the Walls | 
their Temples. _ ; 

Ax ricks, in Architecture, are 
certain carved Works repreſent- 
ing divers odd Shapes of Meri, 
Beaſts, Birds, Fiſhes, Flowers 
Sc. which being rudely deter- 
min'd, and form'd one «ut of 
another, ſerve as an Ornament 
to the whole Fabrick, and af- 
ford a grateful Variety to the 
Eye of the Beholder. 

Axriæct, arc ſuch Inhabi- 
tants of the Earth as dwell one 

againſt another in the ſame Semi- 
Circle of the ſame Meridian, 
and 1n the ſame Degree of Lati- 
tude, but one North, and ths 

Theſe have Noon and Mid- 
night at the ſame time, but con- 
trary Seaſons of theYear,as when 
the Northern Antieci have Sum- 
mer, the Southern have Wintef, 
Ec. They live under the ſame Me- 
ridian, but in oppoſite Parallels. 

AN TILOGARITuNM. The Com- 
pliment of the Logarithm of any 
Sine, Tangent, or Secant, to go 
Degrees. | 


AnTi-PAxALLELS : See Pa- 
rallels. 3 ai 
 AnTrp&cMenTsS, in Archi- 


tecture, are the Ornaments or 
Garniſhings, in caryed Work, 
which are ſet on Architraves, 

whether of Wood or Stone. 
ANT1ieoDEs, are ſuch Thhahi- 
tants of the Earth as live dia- 
metrically oppoſite to one anv- 
C 5 bat * bo they. 


AN 


ther, that is, in Parallels of 
Latitude equally diſtant from 
the Equator, but one North, 
and the other South, and under 
the ſame Meridian, tho* 180, or 
juſt half of that Meridian diſtant 
from one another. | 

" Antique. This Term is 
uſed to ſignify a Building, or 
Statue, made at the Time when 
the Arts were in their greateſt 
Purity and Perfe&ion among 
the antient Greeks and Romans. 
We likewiſe ſay the antique 
Manner, to ſignify any Thin 

done according to the firi 

Rules and good Taſte of the 


Antients 


tants of the Earth, as live in 


. two Places oppoſite to one ano- 


ther; one on the North, and 


the other on the South Side of 


the Equator; ſo that their Sha- 
'dows at Noon fall different 
Ways, one directly oppoſite to 
the other. | 
Ark rioxs, are the Openings 
in any Buildings; ſuch as Doors, 
Windows, Stair-Caſes. Chim- 
neys, Outlets or Inlets for Light, 
Smoak, Ec. | 
©  AyxnrTvRE, In ſome Writers 
of Geometry, ( eſpecially the 
French,) is the Inclination of 
one Right-Line to another, which 
meet in a Point, and form an 
Angle; and it is fo call'd, be- 
_ cauſe it is the Opening of the 
Legs of the Angle, like thoſe of 
4 Joint-Rule. | 
© AegxzrTvkx, in Opricks, is the 
Hole next to the Object-Glaſs 
ef a Teleſcope, or Microſcope, 
* thro” which the Image and Light 
of the Object comes into the 
Tube, and thence is carry'd to 
the Eye. © 
Mr. Auzout ſays, that he found 


Subduplicate Proportion of their 


_ " Apertures. 
AnTiscr, are ſuch Inhabi- 


| becauſe her Light is ſo vived 


their Apheliums move a ſmal 


In the Seſquiplicate Ratio of the 


AP 


that the Apertures of Telef 
— ought to be nearly in the 


Lengths. | 
But Mr. Hagens, who was the 
firſt that found it convenient to 
uſe Apertures, ſays, in his Diop- 
tricks, prope 56. 5 205, & ſeq. 
that he found, by Experience, 
that the Aperture of an Obje&- 
Glaſs of 30 Foot is as 30 to 3, 
that is, as 10 is to 1, ſo is t 
Root of the Diſtance of the 
Focus of any Glaſs multiply 'd 
by 30 to its Aperture, and that 
the focal Diſtances of the Eye- 
Glaſſes are proportional to the 


The greater or leſs Aperture 
of an Obje&-Glaſs does not in- 
creaſe or diminifh the viſible 
Area of an Object; all that is 
effected by this, is the Admit- 
tance of more or leſs Rays, and 
conſequently the more bright or 
obfure Appearance of the Oh- 
jet. When you look at Venus 
thro” a Teleſcope, you muſt uſe 
a much leſs Aperture than for 
the Moon, Jupiter, or Saturn, 


and glaring. 

Apnklionu, or Ave, is that 
Point of the Orbit of a Planet, 
wherein it is at the greateſt Dif 
trance from the Sun. 

The Apbeliums of the primary 
Planets are at reſt, as Sir [ſa 
Newton ſays, prop. 14. lib. 3 
Princip. Mathem. But in the Schr 
lium to the ſaid Propoſition, he 
ſays, the Planets neareſt to the 
Sun, viz. Mercury, Venus, the 
Earth, and Mars, being ated 
upon by Fupiter and Saturn, 


Matter in Conſequentia with rt 
ſpeS to the fix'd Stars, and that 


D iſtanc⸗ 


AP 


Diſtance of thoſePlanets from the 
Sun. So that if the Aphelium of 
Mars moves 35 Minutes in Con- 
ſequentia, in reſpe& of the fix'd 
Stars in 1oo Years, the Aphe- 
lums of the Earth, Venus, and 
Mercury, will move in 100 Years 
18 Min. 36 Sec. 11 Min. 2) Sec. 
and 4 Min. 29 Sec. reſpectively. 
In the Philoſophical Tranſafions, 
Ne 128. is a Geometrical Me- 
thod of finding the Aphelia of the 
Planets by Dr. Halley. 

Kepler places the Aphelium of 
Saturn for the ,Year 1700, in 
28. 3. 44”. of Sagitarius. 

(But De /a Hire in 299.1441.) 
the Apbelium of Fupiter in 80. 
100. 400. of Libra. 

(But De la Hire in 109. 1.140.) 
the Aphelium of Mars in o“. 51. 
29 of Virgo. | 

(But De la Hire in 09. 35. 25 
the Apbelium of the Earth in 8?, 
25'. 30”. of Cancer. 0 wa 

The Apbelium of Venus in 3®, 
24'- 27”. of Aquarius, (but De la 
Hire in 69. 56'. 10”.) And the 
Apbelinm of Mercury, in 15% 44 
29”. of Sagitarius, (but De la Hire 
in 13% 3 14.) 14. 

The annual Motion ( accord- 
ing to Kepler) of the Aphelium 
of Satarn is 1. 11, of Fupiter, 
47”. of Mars, 1. . of the Earth 
— of Venus 1. 18”. and of Mer- 
cury I's, 43. But, according to 
De la Hire they are thus; of Sa- 


turn 1. 42. of Jupiter 1. 34. of 


Mars 1. 7+ of the Earth, of Ve - 


"1.26", and of Mercury 1. 39 
AvoG & u, or APoGER, is 
Point of the Orbit of a Planet or 
Comet, wherein it is neareſt to 
the Earth. 4 ban 
AroG At of the Equant, in the 
old Aſtron 1 L 1 fartheſt 
Diſtance of it from the Eactb, 
er that Point where the Ciroum- 


my 


AP 


ference of the Equant is inter- 
ſected by the Line of the Apſes 
in the remoteſt Part of the Dia- 
meter, as the Pericee of the E- 
quant is the oppoſite Point of the 
neareſt Part of the Diameter. 

Mean Apogee of the Epicicle, is a 
Point where the Epicicle is cut 
above by a Right-Line drawn 
from its Center to the Center of 
the _ or the Point of the 
Epicicle moſt remote from the 
Earth. 

AroMECEMETRY, is the Art of 
meaſuring Things at a Diſtance, 
that is, how far they are off, 

Aroxk, in Mathematicks, is 
a here which tho” it * pt 
im e, yet it is very diffi- 
cult to be "oſolved : As the find- 
ing the Longitude at Sea may bs 
called an Apore, becauſe it has 
not yet been diſcover d. 

AroenyGe, in Architecture, 
is that Part of a Column, here 
it ſeems to fly out of its Baſe, 
like the Proceſs of a Bone in a 
Man's Leg, and begins to ſhoot - 
upwards, and is really no more 
than the Rings or Ferrils here- 
tofore faſten d at the Extremi- 
ties of Wooden Pillars, to keep 
them from ſplitting, and after- 
ward imitated in $tone-Work. 

Arorome, is an irrational 
Remainder CB, when from * 
rational Line 4 C, 4, you cut 


A. C 


1 5 n 


* 


a rational Part 4B, b, only coins 
menſurable in Power to the 
whole Line AC, and it may be 


_expreſs'd thus, 2— 97. 


- AroToms, in Mulick, is the 
Difference between 4 greater 

and a leſſer Semi-Tone. _ 
' ArvananTMAGNITUDE of as 
Object, is the Quantity ot ths 
_ G3 Optick 


47 
ptick Angle. As the Apparent 
ds of the Object 4 C, 
ſeen from D, is the Quantity of 
the Optick Angle ADC, and 
when ſeen from B, the Qnan- 
tity of the Optick Angle 4 BC. 


The Apparent Magnitudes of 
the ſame Object 4 C, ſeen at the 
Places D and B, that is, the 
Angles ADC and 4B are in a 
Ratio leſs than the reciprocal 
Ratio of the Diſtances DG, and 
BG; but when the Object is 
very remote, vi. when the Op- 
tick Angles ADC, A BC, are 
not aboye one or two Degrees, 
they are nearly in that Ratio 
rec| procally. A. 
ArpAAENT ConJUNCTION : 
See Conjunction Apparent. | 
""ArpaxenT Horizon : See 
11 5 
© ArranetnT Place of a Planet, 
is a Point determin'd in the Su- 
perficies of the Sphere of the 
World, by a Line drawn from 
he Eye on the Surface of the 
arth through the Centre of 
the Planet ; whereas the True 
or Real Place is determin'd by a 
Line drawn from the Centre 
of the Earth to the Planet. 
"ArpaxEnT Place of an Os jact, 
in Opricks, is that in which it 
appears, When ſeen through one 
— more Glaſſes, (or r rating 
Subftances; ) for fince by Re- 
fraction through Glaſſes, (or 
her refracting Subſtanges,) that 
Pareel of Rays chas KU upon 


- 24. , 


Convex-Glaſs than irs Focal Diſ: | 


Increaſe and Decreale of her 
Apparent Diameter ; the one, 
when ſhe is in the Conjun#io 
and Oppoſition with the Sun, 
and the other in her Quadra 
eateſt Apparent 


AP 

Pupil of the Eye, from each the 
Point of every near Object, is 
made to flow as cloſe together 
as that which comes from 4 
diſtant one: Or,fince by the ſame 
Way, the Rays coming from 
diſtant Objects, are made to di- 
verge as much as if they came 
from near ones, then the Eye 
muſt neceſſarily ſee the Place 
of the Object changed, which 
Change is its Apparent Place. 

If an Object be nearer a 


tance, its A nt Place ma 

be n | | ! 
But if the Object be in the 
Focus of the Glaſs, the Apparent 
Place of the Object cannot be 
derermin'd, only it will appear 
vaſtly remote. Neither can the 
Apparent Place be determin'd, 
if the Object be beyond the Fo- 
cus of a Convex-Glaſs. But, if 
an Object be more diſtant from 
a Convex-Glaſs than its Focus, 
and the Eye be beyond the 
diſtinct Baſe, the Apparent Place 
of the Object will be in the 
diftin& Bate. 


ArreARENT Diameter of the Sun, 
Moon, or any Planet, is the Quar- 
tity of Angle that their 


Diameters appear under, to an 
Obſeryer on the Surface of the 
Earth. i T 
The Apparent Diameter of the 
Sun, is now obſery'd to be leaſt 
when he is in Cancer, and great: 
eſt when in Capricorn. And 10 
the Moon there is 4 two-fold 
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tures, The 
Diameter of the Sun, accordin 
to Mr. Caſfoi, is 33 10”, 1 
* FE 5 * : n N y i 


= x 


. 
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AP 
theleaſt 31 38; and according 


32 43”, and the leaſt 31 38”. 
The greateſt Apparent Dia- 

meter of the Moon, according 
to Kepler is 32 44 , and the leaft 
30' oo; and according to Mr. 
De la Hire, the one is 33 30”, and 
the other 29 30 

The greateſf and leaſt Appa- 
rent Diameters of the five Pla- 
nets, according to Hevelius, are 
as in the following Table. 


| Greateſt, | La. 
eW| þ [o 19% 40 0 14 11” 
ee 
12 
1 
15 0 11 48 lo' 4 4 


And the Apparent Diameter 
of Saturn's Ring, according to 


lcaft, 
If the Diftances of any two 


very remote Objects (as for 
4 Example, the Planets) be equal, 
"Wl their true Diameters are pro- 
wo portional to the Apparent ones ; 


and if the Apparent Diameters 


are I, the True Diameters 


— will be as the Diſtances from the 
ye. Therefore, when neither 
in che Diſtances nor the Apparent 


Diameters are equal, the True 
Diameters will in a Ratio 
compounded of the direct Ratio 
of the Diſtances, and of the di- 
rect Ratio of the Apparent Dia- 
meters. 

Aepticats, is a Right-Line, 
Ptherwiſe called an Ordinate or 
Semi-Ordivate. Which | 


to Mr. De Ia Hire the greateſt is 


Mr. Hugens, is 1. 18% when 


A P 


 AvreLication, is ſometime 
the Geometrical Term for Divi- 
Gon ; but Application alſo ſigai- 
fies the fitting or applying one 
Quantity to another, whoſe 4 
rea , but not Figures, are the 
ſame. Thus Euclid, lib. 6. Pe. 
28. ſhews how to apply a Paral- 
lellogram to a Right-Line given, 
that ſhall be equal to a Right» 
lin'd Figure given, | 

Arr. This Word is uſed © 
three Ways. 

1. Ir fignifies to transfer a 
Line given into a Circle, ( moſt 


uſually,) or into any other Fi- 


ure; ſo that its Ends ſhall 
in the Perimeter of the 
Figure. | 
2. It is alſo uſed to expreſs 
Diviſion in Geometry, eſpecially 
by the Latin Writers, who as 
they ſay duc AB in CB, (draw 
AB into CB,) when they would 
have A B multiply'd by CB, 
or (rather) have a Right-angled 
Parallelogram made of thoſe 
Lines. So they ſay applica 
AB ad CB, (apply AB to 
C B.) when they would have 
CB divided * which is 
thus expreſs d TR 
3+ It ſignifies alſo to fir Quan» 
tities, whoſe Area's are equal, 
but Fi different; as, When 
Euclid, in his ſixth Book, ſhews 
how on a Line given to apply a 
Parallellogram, equal to a R. 
lin'd Figure given, 
_ Arpnoacugs, in Fortifica- 
tion, are Works caſt up on both 
Sides; ſo call'd, becauſe the 
Beſiegers, by that Means, may 
draw near a Fortreſs without 
Fear of being diſcover'd by the 
Enemy. Or Approaches are all 
Sorts of Advantages, by the 
Help of which an Adyancempnt 
C4 may 


_ 
may be made towards a Place 
beſieg'd. | | 


ApeRox1MATION,1n Arithme- 
tick, or Algebra, is a continual 
Coming ſtill nearer and nearer 
to the Root or Quantity ſought, 
without expecting to have it 
exactly. There are ſeveral 
Methods of Approximation laid 
down by Dr. Wallis, Mr. Ralpb- 
ſon, Dr. Halley, Howard Ec. 
and they are all nothing but a 
Series infinitely converging or 
approaching ſtill nearer to the 
Quantity ſought, according to 
the Nature of the Series. 

If there be any Now-Qua- 
drat or Non-Cubick Number, 


the former being expreſs'd by 


4a. Tb, and the latter by aaa b, 
where a4 and aaa are the grea- 
teſt 


propoſed N CS ages will 


gf 
2 J F 

Theſe will be eaſy and expedi- 
tious Approximations to the 
Square and Cube Root. ; 
Arno, is a Piece of Lead 
that raps over, or covers the 
Vent or Touch-Hole of a Piece 
of Ordnance. © 

Assis, is uſed as well for the 
higheſt Part of - an Orbit, to 
which when a Planet comes, it 
is at the greateſt Diftance from 


the Sun, as the loweſt Part of 


that Orbit, when the Planet 1s 


in its -yeareft Diſtance to the 


Sun. F, "a 


* The Line of the h or 4þ- 


fides, is a Line drawn from the 
Aphe 


I 
1 * 


7 and Cube in the 


the utmoſt being Tranſparent, 
All 


ing of thirty two Stars. 


lium to the Perihelium. 
1 N 4 1 te i. ths a 


AQ 


Aquarius, a Conſtellation 
in the Heavens, being the cle- 
venth Sign in the Zodlack, and 
is commonly mark'd with this 
Character , and conſiſts of 
thirty three Stars. 

"'AqQuvepvcr, iss Conduit of 
Water, and fignifies an artifi- 
cial Canal, either running ynder 
Ground, or rais'd above it, and 
ſerving to convey Water from 
one Place to another, according 
to their Level, notwithſtanding 
the Unevenneſs of the interme- 
diate Ground. The Romans 
built ſeveral very conſiderable 
ones in their City: And Fulius 
Frontinus, who had the Direction 
of them, tells us of nine which 
diſcharg'd themſelves thro? 1314 
Pipes of an Inch Diameter; and 
Bla ſius upon Livy obſerves, that 
theſe Aqueducts brought into 
Rome above 500000 Hogſheads 
of Water in the Space of 
twenty four Hours. 

AqQuzovus, Humovx, or the 
watry Humour of the Eye, is 


and of no Colour; it fills up 
the Space that lies between the 
Cornea Tunicle and the Chryſ- 
talline Humour. 
Adula, or VorrA Vo- 
LAxs, a Conſtellation in the 
Northern Hemiſphere, conſiſt- 


_ Ara, the Altar, a Southern 
Conſtellation, containing eight 
Star. | 
_ ArxAcnNo1DEs, Is the Chryſ- 
talline Tunic of the Eye; by 
ſome called alſo Aranea Tunica, 
or Cbyſtallina, and is that which 
ſurrounds and contains the 
Chryſtalline Humour, by rea- 
ſon of its light thin Contex- 
ture, like that of the Web al 
iÞ 2 t 82. vert: 45,4 
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« Spider- It has the Name of 
Aranea. This Coat, by Means 
of the Ciliary Proceſſes, helps 
to move the Chryſtalline Hu- 
mour of 
or further from, the Retina, 
and perhaps alſo to render its 
Figure more or leſs Convex, 

'Arcy, or Axc, in general 
is any Part of a Curve Line; 
but it is more uſually taken 
for any Part of the Circumfe- 
rence of a Circle. 

Anc's (EqQuaL) of the ſame 
Circle, are ſuch that contain 
the ſame Number of Degrees. 

Azxc's ( StmiLar;) if the 
| Arc BC does contain the ſame 
| Number of Degrees as the Arc 

DE; or if the Radius AB is 
| to the Radius AD, as the Arc 
. BC isto the Arc DE, then the 
| Arc's BC and DE are ſimilar. 
| Wa 2 | 


s ” YE ww ww _ 


If the Radius AD of any Arch 
DE be ſuppos'd 1, and the 
Sine DF ar be call'd y, 
then the Length of the Arch 


infinite Series: 


i I I X3 IX3X5 
4 3 —— 5 — —ñ—M — 
q 74 A T r 


14 e 5 
J 2X4X6X8 99 * 6 
And if the firſt Term of chis 
Series be called 4, the ſecond 
B, the third C, the fourth D, 
Oe. and the ſecond be'muly- 
Ny d by 2, che third by 4, the 


the Eye nearer to, 


DE will be expreſs'd by this is _ 


MM... 
fourth by 3, Ec. then tha 
ries will become this: | 

Laie 
T 
5 7 | 
55% 150 T gg TPO 
F 

IOXII 5 
The Diſtance of the Centre of 
Gravity of an Arc of a Circle 
from the Centre of the Circl 
is a third Proportional to a third 
Part of the Periphery and the 
Radius 

ARCusgs, in Archite 


cure, 
are Part of the in ward 8 port 


* 


of any Superftrugure, 
they are either circular, ellip- 
tical, or freight, (as the Work- 
men improperly call it.) 
Arcuxs (ELL1eti1cx,). we 
formerly much uſed inſtead 
Mantletrees in Chimneys; They 
had a Key-Stone, and Chap- 
trels, or Impoſts, and conſiſted 
of two Haunſes and « Scheme. 
Azcngs,. (Gornicx,) are 
ſuch as are uſed in Gothick 
Buildings, call'd by the Italian 
Di tarza & di quarto. acuto, or of 
third and fourth Point, becauſe 
they conſiſt of two Arches of | a 
Cirele, meeting in an Angle at 
the Top, and drawn from the 
Diviſion of a Chord into three, 
four, or more Parts, at Pleaſure. 
ARCH 2 or SCHEME) 
; rch, leſs than a ſe- 
micircular one. | | 
ARCHES (STREIGHT,) as 
Workmen mprogerly call them, 
which are uſed over Windows 


=- 
. - 
= 


and Doors, &c. ha ve plain ſteright 
Edges both upper and under, 
which are parallel, but both 
the Ends and joints do all point 
towards a certain Centre. Th 
are now uſually about a Brick 
y 3 an 
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and a balf thick; which, when 
rubb'd, is about twelve Inches. 
The levelling End of this Arch 
is called the Skew-Back ; and 
the ſeveral Joints berween the 
Courſes of Bricks in the Arch, 
the Workmen call the Somme- 
ring. 
ARCHIPALAGUS, in Geogra- 
phy, is a Part of the Sea; 
containing many ſmall Iflands 
one near another, and conſe- 
quentiy many little Seas denomi- 
nated from. thoſe Iflands ; as, the 
Grecian Archipelago, or Rgean Sea. 

ARCHITECT, 1s one that un- 
derſtands Architecture, which 
is the Art or Science of well 
Building, that is, of conceiv- 
ing an Idea of an Edifice in the 
Mind, and building it accord- 
ing to the ſame, ſo as to an- 
Wer the End of the Builder; 
and is divided into Civil, Mili- 
tary, and Naval. 
| ARcnrTeEcTUyRE (Cry,) 
teaches how to make any Kinds 
of Buildings; as Palaces, 
Churches, or private Houſes. 
AcmrEcrUxRE (MILITARY, 
inſtructs us in the beſt Ways 
of fortifying Cities, Camps, 
Sea- Ports, or any other Places 
of Strength. And, | 

Arxcnmrecrure (NA var,) 
is the Building of Ships. 

ArcurrrAvE is the principal 
Beam, or Poitrail in any Buil- 


ding, and the firft Member of 


the Entablement, being that 
which bears upon the Column, 
and is ma de ſometimes of a ſin- 
gle Symmer, as appears in moſt 
of the antient Buildings, and 
ſometimes of ſeveral Haunſes, 
as is uſual-in the Works of the 
Moderns. It is call'd the Rea- 
ſen-Piece, or Maſter-Beam, in 
Timber Buildings; but in 


AR 


Chimneys it is called the Man- 
tlepiece ; and over the Jaumbs of 
Doors, and Lintels of Windows, 
Hyperthyron. 

is a leſſer 


ArTick Cixcrx, 1s 


Circle of the Sphere, or Globe, 


paralle] to the Equator, and 
230 30“, from the North Pole 
of the World, from whence 
it takes its Name. This, and 
the Antartick Circle, which is 
one parallel to the Equator, 
and at the ſame Diſtance from 
the -South Pole, are call'd the 
two Polar Circles. 
ARCTOPHYLAX. See Bootes. 
 Arxcrturus: A Fix'd Star of 
the firſt Magnitude,placed inthe 
Skirt of Ar#ophylax, Its Longi- 
tude is 199 Degrees, 39 Mi- 
nutes, Latitude 31 Degrees, 
2 Minutes, and Right Afcenſion 
210 Degrees, and 13 Minutes. 
Ax EA, of any ſuperficial Fi- 
gure, in Geometry, is the Inter- 
nal Capacity or Space con- 
tain'd within the Lines or Line 
bounding it in the ſquare Parts 
of any Meaſure; as, ſuppoſe 


C | D 


1 


„ 
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the Side A B of the Paralello- 
gram ABCD to be three Inches, 
or three Foot, or three Yards, 
Oc. and the Side 40 to be four 
Inches, or four Foot, or four 
Yards, &c. then the Area or 
ſuperficial 


AR 
ſuperficial Capacity of the ſaid 
Paralellogram will be twelve 
Inches, or twelve Foot, or twelve 
Yards, or will contain twelve 
little 
whoſe Sides is one Inch, or one 
Foot, or one Yard. _ ? 

For the Area's of Figures, ſee 
under their reſpective Names. 

AxkonkrER, is an Inſtru- 
ment to meaſure the Gravity 
of Liquors; and it is uſually 
made of a thin ſine Glaſs Ball, 
with a long taper Neck, ſeal'd 
at the Top, there being firſt 
as much running Mercury put 
into it as will ſerve to keep it 
ſwiming in an exact Poſture. 
The Stem, or Neck, is divi- 
ded into Parts, Which are num- 
ber'd, that ſo by the Depth 
of its Deſcent into any Liquor, 
its Lightneſs may be known by 
thoſe Diviſions; for that Fluid or 
Liquor in which it ſinks leaſt, 
muſt be heavieſt, and that in 
which it ſinks moſt, will be 
lighteſt. | 5 

There is another newer In- 
firument of this Kind deſcrib'd 
by Mr. Hormberg of Paris in the 
Memoirs of the French Acade- 
my for the Year 1699- - 

Ax kos r YLE, in Architecture, 
is a Sort of Edifice where the 
Pillars are ſet at a great Diſ- 
tance from one another. 

Axco Navis, & Southern 
Conſtellation, conſiſting of for- 
ty two Stars. er 

ARGUMENT of Inclination, is an 
Are of an Orbit, intercepted be- 
tween the Node aſeending, and 
the Place of the Planet from the 
Sun, being number'd accord- 
ing to the Sueceſſion of Signs. 

AxcunEgnTlieof the Moon's La- 
titude, is her Piſtance from the 
Node. ©» | : ? > : * p ; 


&S  V 


ual Squares, each of 


AR 
Axits 4 Conſtellation of 
Stars drawn on the Globe in 
the Figure of a Ram. It is the 
firſt of the twelve Signs of the 
Zodiack, and mark'd thus V, 
and conſiſts of nineteen Stars. 
ARITHMETICK, is the Art or 
Science of Numbers. | 
ARITHMETICK ( Brnaxy,) is 
that wherein only Unity, or 1 
and o are uſed, This was de- 
vis'd by Mr. Lebnitzs, ( ſee 
Miſcellaneis Berolen. p. 336. & 
ſeq.) who ſhews it to be apt 
for diſcovering, the Properties 
of Numbers ; _ an 
gicourt, in the H t he 
Royal” Academy ef Sciences for 
the Tear 1703. p. 105. gives us 
a Specimen. thereof about 
Arithmetical Progreſſionals; 
where he ſhews, that becauſe 
in Binary Attthmeuick only two 
Characters are uſed, therefore 
the Laws of Progreſſion may be 
the eaſieſt of all diſcover'd by it- 
ARrITHMET1CK ( Common. ) 
This fignifies the practical Rules 
of Addition, Subſtraction, Multi- 
lication, Diviſion, &. of Num- 
s, and Decimal Fractions. 
ARITHMETICK ( DECADAL,) 
1 the 2 which we 
e by the nine Figures a 
Cypher, which is _ 
attributed to be the Invention 
of the Arabians, and was, no 
doubt, taken from the Number 
of our Fingers, which is ten; 
becauſe, in Computations, we 


uſe the Fingers before we un- 


derſtand Arithmetick. 
AzITHMETICK ( DECIMAL, ) 
is the Doctrine of decimal Frac- 
tions. 

 ArITHMETICK (INSTRUMEN- 
TAL,) is the Performance of the 
Rules of Common Arithmetick 
by Inſtruments. 
: Azrt n- 


AR 


AR 


” Arrramericx (Logartru- or of finding the Ratio's of 


ME TIC AL,) is the Doctrine of 


Logarithms. | 
AxlTNMETIcX (Potiricar,) 
is the Application of Arithme- 
tick to Politicks. DIO Bld 
Ar1ITHMETICX (PRACTICAL,) 
is the Art of Computation, 
that is, from ſome given Num- 
bers it teaches how to find 
others, whoſe Relation to the 
known ones is given ; as, if a 
Number was to be found that 
is equal to the given Numbers. 
6 and 8 taken together. © 
© ArITHMETICK ('SEXAGEST- 
MAL,) is the Doctrine of Sexa- 
geſimal Fractions. 
AxfrRHNMETICK (Sekcious,) 
is the ſame as Algebra. 
- AxtraMErTtck (TgrRAcTv- 
EAr,) is that wherein only 1, 
2, 3, and o are uſed. 
There is a "Treatiſe of this 
Arithmettck written by Mr. 
chard Weigel, a German; but 
th Binary Arithmetick and 
this are uſeleſs Curioſities, e- 
ſpecially with regard ro the 
practical Part, 'fince the De- 
au n y | ce 
all Nations, and ingraft- 
ef in us while Children, and 
fince the Trouble of learn- 
ing a new Numeration will not 
be ballanc'd by the Advantage 


gain'd from it; and laftly, be- 


cauſe Numbers may be vaſtly 
more compendioufly expreſs'd 
by Decadal Arithmetick, than 
by either of theſe. n wot 
© Ar1THMETICK ('ThEORE T4 
ca,) is the Knowledge or 


Science of the Properties of 


Numbers. _ 
"  ArrTHMETICX'of Ihfinities, is 
the Method of ſumming up 


a Series, or Row of Numbers, 
conſiſting of infinite Terms, 


not touch. 


them. | 
This Method was firſt invent- 
ed- by Dr. Wallis, as may be 
ſeen in his Opera Mathematica, 
Vol. 1. where he ſhews the Uſe 
of it in Geometry, in finding 
the Area's of Superkicies, and 
the Contents of Solids, and 
their Proportions. But the Me- 
thod of Fluxions, which is a 
univerſal Arichmetick of Infi- 
nites, performs theſe Things 
much eaſier, and a Multitude of 
Things can be perform'd b 
the latter, that the former wil 
 ArITHMETICAL Coup E- 
MENT of 4 Logarithm, is what 
that Logarithm wants of 
10.000000; as the Arithmetical 
Complement of the” Logarithm 
$1 54032 is 1.845968; where 
every Figure, but the laſt 8, 1s 
taken from 9, and that from 
10. | | 4 J 
AxtruuRkTIcAL PROPORTION, 
or Pao Ess ION, is when Num- 
bers, or other Quantities, do 
2 ＋ by equal Differences, 
ither inereaſing or deereaſing; 
as 2, 4, 6, 8, 10, Cc. ora, 
24, 4a, 6a, Cc. or 3, 4, 3 2, I, 
or 54, 4a, 34, 2a, 4; where 
the two former Series are in- 
creaſing, and the two latter de- 
creaſing, the common Diffe- 
rence in thoſe being 2, and in 
theſe 1. Here follows ſome 
Properties of Arithmetical 
Progreſſionalss. 
1. If there are three Quanti- 
ties in Arithmetieal Progreſ- 
ſion, the Sum of the Extreams 
is equal to the Double of the 
Means; as 2, 4, 6, are ſo; 
whence 2+6 =2X4- 
2. If there be-four Quanti- 
ties in Continual e 
Pro- 


AR 

Proportion, the Sum of the Ex- 
treams is equal to the Sum of 
the Means; as 2, 4, 6, 8 are ſo; 


whence 2+8 ==4---6. 


uanti- 


ties are in an Arithmetical Pro- 


greſſion, the Sum of the Ex- 
treams is always equal to the 


diſtant from the Extreams, or to 
the Double of the middle Term, 


if the Number of Terms be odd; 


as ſuppoſe 2, 4, 6, 8, 10, 12, be 
an one Number of Teams, 


then 2+12 =4410==6+8 ; 


and if 2, 4, 6, 8, 10, be an odd 
Number, then 2＋ 10 2 2X6. 
4. The Sum of any Number 
of Terms of an Arithmetical 
Progreſſion, is equal to the Sum 
of the Extreams multiplied by 
half the Number of Terms, or 
half that Sum multiplied by the 
whole Number of Terms; as 
the Sum of all the Terms in 


the laſt Progreſſion is IO 


2+10 
2 
5. The Ratio of the Sum of 
an Arithmetical Progreſſion, 
whether finite or infinite , 
whoſe firſt Term is o, is to the 
Sum of as many Terms equal 
to the greateſt ; as 1 to 2 


X230r==5 


6. The Ratio of the Sum ot 


the Squares of eyery Term of 


an Arithmetical Progreſſion, 


beginning at o, and continued 
to Infinity, is as 1 to 3. 

7. The Ratio of the Sum of 
the Cubes of ſuch a Progreſſion, 
1s to the Sum'of as many Terms 
equal to the greateſt; as 1 to 4. 

8. And univerſally, if m be 
the Power that every Term of 
ſuch a Progreſſion is raiſed to, 
the Sum of all them Powers 
will be to as many Terms equal 
to the greateſt; as 1 to +1. 


AR | 
All theſe Theorems, but the 

lat, are demonſtrated by Stur- 

my, in his Matheſis Enucleata. 


ARITHMETICAL InST&RY- 
MENTS, are Inſtruments to 
perform Arithmetical Opera- 
tions with; fuch as Naper's- 


Bones, and Sliding Rules, c. 
Sum of any two Means equally 


ARrITHMETICAL MEAN, 1s 
the middle Term of three 
Quantities in Arithmetical Pro- 
greſſion. 

ARK, 
Which ſee. 

Ax of Direction, or Progreſſion, 
in Aſtronomy, is that Arch of 
the Zodiack that a Planet ap- 
pears to deſcribe, when its Mo- 
tion is progreſſive according to 
the Order of the Signs. 

In the Ptolemaick Syſtem, it 
is the Arc of the Epicicle , 
which a Planet deſcribes when 
it 1s progreſſive according tothe 
Order of the Signs. all 
Axx of Retrogradation, is that 


the ſame as Arch. 


which a Planet deſcribes when 
it is retrograde, or moves con- 


trary to the Order of the Signs. 

Ax x of the Fay and ſecond Sta- 
tion, is the that a Planer 
deſcribes in the former or lat- 
ter Semi-circumference of its 
Epicicle, when it appears ſtatio- 


nary. 
ArmM'p. A Loadftone is ſaid 
to'be Armed, when it 1s capp'd, 
caſed, or ſet in Iron or Steel, 
in order to make it take up a 
greater Weight, and alſo to 
diſtinguiſh its Poles readily. 
The Armour of a Loadftone, 
in Figure of a Right-angled Pa- 
rallelopipidon, conſiſts of two 
thin Pieces of Steel or Tron, in 
Figure of a Square, having a 
Thickneſs proportional to the 
Goodneſs of the Stone ; for if a 
weak Stone has a ſtrong Ar- 
mour, 
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mour, it will produce no Ef- 
Fea; and if the Armour of a 
ſtrong Loadſtone be too thin, it 
will not produce ſuch an Effect 
as when thicker : A convenient 
Thickneſs for the Armour 1s 
found by filing 
thinner, until you find its Ef- 
ſect to be the greateſt poſſible. 
The Armour of a Spherical 
Loadſtone conſiſts of two Steel 
Shells faſten'd ro one another 
by a Joint, and muſt cover a 
good Part of the Convexity of 
the Stone. This muſt be alſo 
filed away by Degrees, until 
the Effect of the Loadſtone is 
found to be the greateſt poſh- 


ble. 
It is very wonderful that the 


Armour of a Loadſtone will 
fo much augment its Effect, 
that good Stones after they are 
arm'd, will lift up above 150 
Times more than before. 
There are indifferent good 
Loadſtones, which when unarm- 
ed weigh about three Ounces ; 
but when arm'd, will lift up 
more than ſeven Pounds. 
ARMILLARY.SPHEARE, is when 
the greater and leſſer Circles 
of the Sphere, being made of 
Braſs, Wood, Paſtboard, &*c. 
are put together in their na- 
' tural: Order, and placed in a 
Frame, ſo as to repreſent the 
true Poſition and Motion of 
thoſe Circles. | 
AxrIFIcIAL Day, being the 
ſame as the Natural Day, is 
that Space of Time elapſed 
from the Riſing of the Sun to 
the Setting thereof; whence the 
Length of the Artificial Day, 
of thoſe inhabiting under the 
Equinoctial will always be 
twelve Hours; and to thoſe that 
are nearer the Poles, the Ar- 


it thinner and 


AS 
tificial Day is ſo much the lon- 
ger ; ſo that the Length of the 
Artificial Day to thoſe under 
the Poles, (if there be any 
-People there,) will be. half a 
-Year- 4 6.4 at ST hs 

Ax Tricia Numbers, Sines, 
and Tangents, are the Loga- 
rithms of the Natural Numbers, 
Sines, and Tangents. 

AscEN DING Nops, is that 
Point from whence a Planet 
runs Northward beyond the 
Ecliptick. | 

ASCENSIONAL DIFFERENCE, 
is the Difference between the 
Right and Oblique Aſcenſion of 
any Point in the Heavens; or 
it is the Space of Time the 
Sun riſes or ſets before or after 
ſix a-Clock; as Co-T. Lat.: 
FT. © Decl. :: R: S. of Aſcen- 
ſional Difference. 

Ascgnsron (QBL19Q uE, is that 
Degree and Minute of the E- 


quinodtial, reckoning from the 


Beginning of Aries, which riſes 
with the Center of the Sun, or 
a Star, or which comes to the 
Horizon at the ſame Time as 
the Sun, or a Star, in an Ob- 
lique Sphere. | 

Ascens1on (Ricur) of the 
Sun, or 4 Star, is that Degree 
of the EquinoRial, accounted 


from the Beginning of Aries, 


which riſes with it in a Right 
Sphere. R : Co-S. O's greateſt 
Decl. : : T. Diſt. from F or : 
T. Right Aſcenſion, 

Ascii are the Inhabitants of 
the Torrid-Zone, which twice 
a Year have the Sun (at Noon) 


In their Zenith, and conſequent- 


ly then their Bodies caſt no 
Shadow. Whence comes the 
Name of Ascii. 
Asper, is the Situation of 
the Planets and Stars, Ame 
yo 1 ; 


ue on, > m5 avs a is «a __ . 
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of one another. Of theſe they 
commonly reckon five different 


Sorts. 7 
1. SEXTILE, is when two 


grees from one another. 

2. QuarrTILE, when they are 
ninety Degrees diſtant from one 
another. | 

3. Txing, when they are di- 
ſtant 120 Degrees. | 

4+ OryosrtTi0Nn, When they 
| arc 180 diſtant. 

5. ConJunCcT1oN, when they 
are both in the ſame Degree. 

Kepler added eight new Aſ- 
pets to theſe, viz. the Demi- 
ſextile of 30?, the Decile of 36®, 
the Octile of 45*, the = 
of 725, the Tredecile of 108“, 
the Seſquatile of 1355, the Bi- 
quintile of 1445, and the Quin- 
cunx of 150“. 

All theſe different Poſitions of 
the Planets are reckon'd in the 
Eeliptiek by the ſecondary Cir- 
cles drawn thro* the Centres of 
the Planets, that is, if the ſe- 
condary Circles,drawn thro' the 
Centres of two Planets, cut the 
Ecliptick in two Points, that are 
ſixty Degrees diſtant from one 
another, then thoſe Planets are 
faid to be in a Sextile Aſpect. 
Underftand the ſame in others. 

AsTERIsM. The ſame withCon- 
fellation, or a Collection of ma- 
ny Stars into one Claſs,or Syſtem, 
which is uſually on the Globe 
repreſented by ſome one parti- 
ticular Image, or Figure, to 
diſtinguiſh the Stars that com- 
poſe this Conſtellation from 
thoſe of others. 

As TRACAL from Aſtragalos, 
in Greek, the Bone of the Heel, is 
a little round Moulding, which 
encompaſſes the Top of the firſt, 
or Shaft of a Column, and dif- 


Planets, or Stars, are fixty De- 


AS 


fers from the Torus only in Big- 


neſs, its Height being 14 Mo- 
dule, and 3 Min. 

AsTROLABE. The Name of 2 
lain Sphere, or Stereographick 
rojection of the Sphere, either 

upon the Plane of the Equi- 
noctial, the Eye being ſuppoſed 


in the Pole of the World, or 


upon the Plane of the Meridian, 
when the Eye is ſuppoſed in the 
Point of Interſe&ion of the E- 
quinoctial and Horizon. Stoffler, 
Gemma Friſius, and Clavins have 
treated of this Projection 
AsTROLABE (SA,) is an Inſtru- 
ment for taking the Altitude of 
the Sun, or Stars, at Sea; being 


a large Braſs Ring of about 15 


Inches in Diameter, whoſe 
Limb, or a convenient Part 
thereof, is divided-into Degrees 
and Minutes, with a moveable 
Index or Label, which turns 
upon the Centre, and carries 
two Sights. At the Zenith is a 
Ring, to hang it by in Time of 
Obſervation, when you need 
only turn it ſo to the Sun, that 
the Rays may paſs freely thro” 
72 the Sights, and the Ed 

f the Label cuts the Altitude in 
the Limb. This Inſtrument, if 
well made, ( tho' not now much 
in uſe, ) is as good, if not better 
than any of the other Inftru- 
ments that are uſed for taking 
the Altitude at Sea; eſpecially 


for taking of Altitudes between 


the Tropicks, when the Sun 

comes near to the Zenith. 
ASTROLOGY, 1s an Art that 

pretends to foretel future 


Things from the Motion of 
the heavenly Bodies, and their 
Aſpe&s to one another, and from 
imaginary Qualities that are 
ſupp 
an 


oſed to be in the Planets 
d Stars affecting Mortals here 
below- 
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below. But as there is nothing 
of Truth in this Art, as all de- 
ſerving People in this Age are 
very well ſatisfy'd of, therefore 
it will be to little or no Pur- 
| _ to explain the Terms of 
t- | 
ASTRONOMICAL KALEN DAR, 
is an Inſtrument engraved upon 
Copper- Plates, printed on Paper, 
and paſted on Board, with a 
Braſs Slider, which carries a 
Hair, and ſhews, by Inſpection, 
the Sun's Meridian, Altitude, 
Right Aſcenſion, Deelination, Ri- 
ſing, Setting, Amplitude, &c. to 
a greater Exactneſs than our 
common Globes will ſhew. 
AsTRONOMICAL Houxs, are 
the equal Hours. Whereof there 
are 24 accounted from the Noon 
of one natural Day, (or, as ſome 
will have it, from Midnight) 
to the Noon or Midnight of the 
next natural Day. 
ASTRONOMICAL QUADRANT), 
is a large Quadrant made all of 
Braſs, or of Wooden Bars uſu- 


ally faced with Plates of Iron, 


having its Limb divided into 
Degrees and Minutes, and even 
Seconds, if poſſible, with plain 
Sights fix'd to one Side of 
ir, or inſtead thereof a Teleſ- 


cope, and an Index moving, a- 


bout the Centre, carrying either 
plain Sights, or a Teleſcope. 
Theſe Quadrants are us'd in 
taking Obſervations of the Sun, 
Planets, or fix'd Stars. The An- 
tients us'd only plain Sights; but 
the Moderns have found it of 
vaſt Benefit to uſe Teleſcopes 
inſtead of them. And the Con- 
trivance well known to our In- 
ſtrument-Makers, of moving the 
Index, by Help of a Screw on the 
Edge of the Limb, and of rea- 
dily and eaſily directing it, and 


to Dantzick in the Year 1679, to 


is the Conſideration of the true 


of the Appearanc es thereof. 


A'S 
the Quadrant upon itsPedeſtal,to 
any defir'd Phænomena by Means 
of Screws and dented Wheels, 
is a ſtill greater Improvement ef 
this Inſtrument. 5 

Tycho Erabe was the firſt that 
us d a tolerable Apparatus of 
Aſtronomical Inftruments, which 
are deſcrib'd in his Aftronomie | 
Inflaurate Mechanica, printed in | 
the Year 1602. But Hevelins's 
Apparatus, deſcrib'd in his Ma- | 
china Cœleſtis, d. D. 1673. are a- 
bundantly more ſumptuous, and 
better contriv'd than Hebo 
Brabe s. Yet theſe, one ſhould 
think, could not perform Obſer- 
vations ſo exact, as if he had us d 
Tele ſeoptiek Sights; for he would 
not uſe them. And that occa- 
fion'd Dr, Hooke to write Animad- | 
verſions upon Hevelius's Inſtru- 
ments, printed 1n the Year 1674, 
wherein he deſpiſes them on | 
Account of their Inaccuracy. 
But Dr. Halley, with the Conſent 
of the Royal Society, went over | 
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inſpect his Inſtruments, and did 
approve of the Accuracy of 
them, and of his Obſervations 
with them. 

ASTRONOMY, is the Science or 
Knowledge of the Univerſe, and 
the Phznomena thereof. 

ASTRONOMY (S$PHERICAL,) is 
the Conſideration of the Univerſe, 
as it offers itſelf to our Sight. 

ASTRONOMY (THEORETICAL) 
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Structure of the Univerſe; and 
from thence the Determination 


Aſtronomy, is very antient, 
as we may learn from Porpbyrio, 
who ſays, That when Alexander 
the Great took Babylon, Calliſtbenes 
at the Deſire of Ariſtotle, carry'd 
from thence to Greece Obſerva- 

tion 


we COTS, — —_— — 
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tions of nearly 2000 Years, and 
we learn from Ptolemy, that Ty- 
mocaris, and Arxiſtyllus left ſeve- 
ral Obſervations of the Fix'd 
Stars about 120 Years before 
Chriſt, 

But the Aſtronomy of the An- 
tients was very defective upon 
Account oftheir bad Inſtruments, 
and their Want of the Know- 
ledge of the Teleſcope, and the 
Uſe of the Micrometer, and the 
falſe Syſtem of the World that 
they ſo ſtrenuouſly adhered to, 
till Copernicus having revived the 
true Pythagorean Syſtem about 
the Year 1556, in Libro de Revolu- 
tione Cæleſtium, and afterwards Kep- 
ler, from theObſervations of Tycho 
Brahe, (in his Comment on the Mo- 
tions of Mars, printed in the 
Year 1609,) having found out 
the Laws of the Motions of the 
Planets, Aſtronomy then began 
to gain ground, and ſhine in its 
true Luſtre; and at length, by 
the Labours of ſeyeral ingenious 
Perſons, (moſt our own Coun- 
trymen, ) eſpecially Sirlſaac Neu- 
ton, it is now arrived, perhaps, 
to the greateſt Perfection that 
Mortals will be ever able to 
bring it to. 

As yvurorEs, are properly 
Straight Lines, that approach 
nearer and nearer to the 
Curve they are ſaid to be the 
Aſymptotes of; but if they, and 
their Curve, are indefinitely con- 
tinued, they will never meet. 
Or Aſymptotes are Tangents to 
their Curves at an infinite Di- 
ſtance. And two Curves are ſaid 
alſo to be Aſymptotical, whenthey 
continually approach to one an- 
other; and it indefinitely con- 
tinu'd, do not meet. As two 
Parabola's, that have their Axis 
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placed in the ſame ſtraight Line, 
are Aſymptotical to one another, 
Of Curves of the ſecond Kind, 
that is, the Conick Sections, on- 
ly the Hyperbola has Aſy mptotes, 
being two in Number. | 
All Curves of the third Kind 
have at leaſt one Aſymptote ; 
but they may have three: And 
all Curves of the fourth Kind 
may have four Aſymptotes. 'The 
Conchoid, Ciſſoid, and Loga- 
rithmick Curve have each one 
Aſymptote. q 
The Nature of an Aſymptote 
will be very eaſily conceiv'd 
from that of the Conchoid: For 
if C DE be a Part of the Curve 
of the Conchoid, and A its Pole, 
and the Right Line MN be ſo 
drawn, that the Parts B C, G D, 
FE, Ec. of Right Lines, drawn 


A 


from the Pole 4, be equal to 
each other, then the Line AN 
will be the Aſymptote of the 
Curve, becauſe the Perpendi- 
cular D þ is ſhorter than BC, 
and EP than Dp, and ſo on; 
and the Points E, Sc. and 5 
can never coincide. 

1. If CP be a Diameter of 
the Hyperbola RAS, and CD be 
the Semi-conjugate to it ; and 
if the Line FE be a Tangent in 
the Point 4, and AE=FA==CD; 

D | then, 


SS 
then, if the Lines CG, CG, be 
dra wn from the Center C thro' 


the Points E and F, theſe Lines 
CG, CG, will be the Aſymp- 
totes of the Hyperbola RAS. 
And, : 
2. If any Right Line LM be 
drawn parallel to the Tangent 
FE, (or even not parallel) to 
cut the Curve and the Aſy mp- 
totes, then will the Parts Li, Mm, 
be equal, and LIX MI=AE*. 
And moreover, any Annulus, or 
Ring, made by Mm, or LI, 
when the whole Figure revolves 
about the Diameter AP, will 
always be equal to a Circle, 
whoſe Diameter is 4 E. 

3. Again, in theſecondFigure, 
if one of the Aſymptotes be con- 
tinu'd out to T, and the Line 

TS R bedrayn parallel to the 


minate Space GM OL about the 
Aſymptote CE, is the Double of 
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Diameter CQ, then TR SR 
402 and if the Line PM be 
2 where drawn parallel to the 
Aſymptote CS, then CPXP M 
will be always the ſame, that is, 
always a ſtanding Quantity. 

4. If the Hyperbola G M R 
be of any Kind, whoſe Nature, 
with Regard to the Curye and 
its Aſymptote, is expreſs'd by 


this general Equation x" y” = 


2 and the Right Line PM 
be drawn any where parallel 
to the Aſymptote C 8, and the 
Parallelogram P CO M be com- 

leated, then this Parallelogram 
1s to the Hyperbolick Space 
PMGB, contain'd under the 
determinate Line PM, the Curve 
of the Hyperbola G M indeſi- 
nitely continu'd towards G, and 
the Part PB of the Aſymptote 
indefinitely continu'd the ſame 
Way, as m is ton; and ſo 
if m be greater than u, the ſaid | 
Space is ſquarable; but when 
m rn, as it will be in the com- 
mon Hyperbola, the Ratio of 
the foregoing Parallelogram to 
that Space is as o to 1, that is, 
the ſaid Space is infinitely grea- 
ter than the Parallelogram, and 
fo cannot be had; and when | 
is leſs than u, then that Paral- 
lelogram will be to that Space, 
as a negative Number to a po- 
fitive one, and the ſaid Space is 
fquarable ; and the Solid, gene- 
rated by revolving the indeter- 


the Cylinder, generated by the 0 
Motion of the Parallelogram WM 1 
P CO M about the Axis CO. w 
5. If MS be the Logarith- ee 
mick Curve, and PR an A- th 
ſymptote, and P T the Subtan - de 
gent, and MA P an Ordinate, 


then 
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then will the indeterminate 
Space RPMS=PMXPT, 
and the Solid, generated by the 
Rotation of this Curve abour 
the Aſymptote V P, will be + of 
a Cylinder, whoſe Altitude is 
equal to the Length of the Sub- 
tangent, and Semidiameter of 
the Baſe equal to the Ordinate 
2 *. 
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AruosenkxE, is all the Air, 

that the Earth is encompaſs d 
with, conſider'd together. 

A very ſenſible Effect of the 
Preſſure of the Atmoſphere is 
ſhewn, by drawing the Air out 
of two equal Braſs Segments of 
a Sphere, whoſe Brims are well 
poliſhed, of about three Inches 
in Diameter ; for when the Air 
is drawn out of them after the 
are apply'd to each other, it 
will require a Weight of about 
140 Pounds to pull them aſunder. 

That the Moon has an At- 
moſphere,. may be gather'd 
from ſeveral Obſervations made 
by Aſtronomers. 

1. Mr. Wolf, in the Acta Eru- 
ditorum, for the Year 1706, p. 


the great Eclipſe of the Sun, 
May the 1ſt, 1706, he obſer- 
. a Lucid Ring about the 
Moon, parallel to her Limb, 
which he could very well per- 


the Sun; for the Sun's Splen- 
dor not only by far exceeded 
the Silyer Splendor of the Ring, 


385. ſays, That at the Time of 


ceive not to be a Lucid Part of 
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but likewiſe the Lucid ſmall 
Part of the Sun did not terms 
nate in the ſame Periphery as 
the Ring; and the Ring a 
pear'd more denſe on the 8 
verſe Side of the Moon, than on 
the contrary Side, yet notwith- 
ſtanding it terminated in theſame 
Periphery. And this Ring was 
obſerved by ſeveral others, as 
may be ſeen in the Hiſtory of the 
Academy Reyal of Sciences, for 
the Year 1706. | 
2+ Mr. De T{thirnhauſen, at 
Dreſden, with a Teleſcope of 16 
Foot long, a little before the 
Beginning of the aforeſaid E- 
clipſe, did obſerve a Trembling 
in that Limb of the Sun that 
the Moon firſt obſcur'd ; as he 
did likewiſe in the laſt Digit, at 
the Inſtant of the Obſcurarion. 
Moreover, Kepler, in his Book 
De Novo Stella Serpentarii, ſays, 
the ſame 'Thing was obſerved in 
the Year 1605, at Antwerp and 
Naples, in October, when the 
Sun was totally hid. And Shei- 
ner, in his Roſa Urſina, ſays, That 
in an Eclipſs of the Sun, in De- 
cember 1628, there was obſery'd 
a Trembling about the Limb 
of the Moon: And Hevelius, in 
his Cometograpby, ſays, in ſome 
Eclipſes the ſame Phenomena 
preſented it ſelf to him. 

3. Mr. Caſſini, in the Memoirs 
de / Acad. Royal des Sciences, An. 
1706. p. 323. ſays, he has often 
obſerved in the Occultations 
of Saturn, Fupiter, and the Fix'd 
Stars by the Moon, that when 
they come near either the en- 
lighten'd or darken'd Limb of 
her, their Figures, from being 
Circular, appear Oval, juſt as the 
Sun and Moon, riſing or ſetting 
in a vaporous Horizon, a I 
not Circular but Elliptical. —_ 
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Ar our, is ſuch a very ſmall 
Particle of Matter, that ir can- 
not phyſically be cut or divided 
into leſſer Parts. Epicurus and 
his Followers firſt called the 
component Principals of all Bo- 
dies, which they ſuppoſed to be 
infinitely ſmall and hard, by 
this Name of Atomes. ; 
Ar ricx Oa DER, is a little 
Order, conſiſting of Pilaſters, 
with a Cornice architray'd for 
an Entablement. 
 ATTRrACT10N, is the Draw- 
ing of one Thing to another. 
Whether among the Operations 
of natural Bodies upon one an- 
other, there is any ſuch Thing 
as Attraction, it is hard to de- 


termine; and perhaps moſt of 


thoſe Effects, that the Ancients 
not knowing ſo well the Cauſes 
of, may be ſolved by Pulſion. Sir 
Iſaac Newton, in his Principia, 
applies every where this Word 


to Centripetal Forces; and ſays, 


Seck. 11. Lib. 1. That Centripetal 
Forces are perhaps rather Im- 

ulſes, if we ſpeak Phyſically: 
Bur he uſes the Word, as being 
familiar, and caſier to be un- 


derſtood by Mathematicians. He 


demonſtrates, Prop. 58. Cor. 1. 
1. That if two Bodies mu- 
rually attra& each other, by 
Forces proportional to their 
Diſtances, they will deſcribe 
both about the common Centre 
of Gravity, and alſo about one 
another Concentrical Ellipſes ; and 
Cor. 2. Prop. the ſame. 

2 That if two Bodies attract 
one another with Forces pro- 
a ge to the Squares of their 


ſtances, they will deſcribe 


both about the common Centre 
of Gravity, and alſo about one 
another Conick Sections, having 
their Foci in the Centre, about 
* . | 


Be $ 
which the Figures are deſcrf- | 
bed. And in Prop. 73, 74. Lib. 1. | 

3. He demonſtrates, that any 
Particle of Matter within the 3 
Superfictes of any Sphere or 
Globe, is attracted by a Force 
proportional to the Diftance of 
a Particle from the Centre of 
the Sphere, bur without the Sur- [ 


face of the Sphere, by a Force 
proportional to the Square of its 
Diſtance from the Centre. 3 
4. And in his Optic ks he news, 
That of thoſe Bodies that are 
of the ſame Nature, K ind, and 
Virtue, by how much leſs any | 
Body 1s than another, the greater | 
is its attracting Force, in Pro- 
prom to its Magnitude; as the 
agnetical Attraction is ſtronger | 
in & ſmall Load-ſtone, in Pro- 
portion to its Weight, than in 
4 larger one: And ſo, fince the | 
Rays of Light are the ſmalleſt 
Bodies that we know of, they 
muft needs have the greateſt | 
and ſtrongeſt attractive Force. | 
Now, the Attraction of a Ray | 
of Light, with Regard to irs 
Quantity of Matter, is to the 
Gravity that any projected Body 
has, in Proportion to the Quan- 
tity of Matter in that Body ; in 
the Ratio, compounded of the 
Velocity of a Ray of Light, to 
the Velocity of that projected 
Body; and of the Flexure or I 
Curvature of the Line, which 
the Ray deſcribes in the Place 
of its Refraction, to the Cur- MW 7 
vature or Flexure of the Line 
that the projected Body deſcribes, 
And from hence he calculates, 
that the Attraction ofthe Rays of 
Light is above 1 000000000000000 
Millions of Millions of Times 
greater than the Force of Gra- 
vity on the Earth's Surface, ac- 
cording to the Quantity of Mat- 
| ter 


O 
rl 


Q T4 


ra nr = 1 TS >. * PI 


PF-QYO- 11 & oa % 


AX 

ter in each, and ſuppoſing Light 
to come from the Sun in about 
ſeven or eight Minutes: And in 
the very Point of Contact of the 
Rays, their attracting Force 
may be much greater. 

ATTRACTIVE, the ſame with 
Attracting. 

ATTRrIT10N, in Phyſicks, is 
the Rubbing of one Thing a- 
gainſt another; as when Ember 
and other Electrick Bodies are 
rubhed, to make them attract 
or emit their Electrick Force. 

Avant Foss, or Ditch of the 
Counterſcarp, is a Moat, or Dutch, 
full of Water, running round 
the Counterſcarp, on the Out- 
fide, next to the Country, at 
the Foot of the Glacis. Ir is not 
proper to have ſuch a Water- 
Ditch, where it can be drained 
dry; becauſe it is a Trench 


ready made for the Beſiegers to 


defend themſelves inſt the 
Saliies of the Beſieged. Beſides, 
it hinders putting Succours into 
the Place, or at leaſt makes it 
difficult fo to do. 

AvGE, the ſame as Apogeum. 

AvurIGa, a Conſtellation, con- 
ſiting of 23 Stars in the Nor- 
thern Hemiſphere. 

Aus rRAT, the ſame as Sou- 


| thern. As, 


AusrRAL Stoxs, are the fix 
laſt Signs of the Zodiack, being 
called thus, becauſe they are 
on the South Side of the Equi- 
nodtial. | 

Au rouArA, are Mechanical 
5 — — Inſtruments, 
that, goin Springs, Welghts, 
Oc. EONS —— — - 
as a Watch, Clock, Sc. 

Aux, the ſame with Apogeum. 
Ax, or Axk, the ſame with 
A Which ſeg, | 
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| Axtom, is ſuch a common, 
r_ ſelf-evident, and receiy'd 
otion, that it cannot be made 
more plain and evident by De- 
monſtration, becauſe it is itſelf 
better known than any Thing 
that can be brought to prove it; 
as, That nothing can act where it 
is not; That a Wing cannot be, 
and not be, at the ſame Time; That 
the Whole is greater than a Part 
thereof ; That no Bodies can na- 
turally go into nothing. . 
Axis. This properly ſignifies 
that ſtraight Line in a plain Fi- 
gure at reſt, about which the 
Figure revolves, in order to 
produce or generate a Solid. 
Axis of a Ballance, is that Line 
about which it moves, or rather 
turns about. | 
Axis of a Cone, is the ſtraight 
Line, or Side, about which the 
Right-angl'd Triangle, forming 
the Cone, moves ; and ſo only a 
Right Cone can properly have 
an Axis, becauſe an Oblique 
Cone eannot be generated by 
the Motion of a plain Fi a- 
bout a ſtraight Line at reſt. But 
becauſe it is plain from the De- 
finition, that the Axis of a Right 


Cone is a ſtraight Line, drawn 


from the Centre of its Baſe to 
the Vertex, therefore the Wri- 
ters of Conick Sections call like- 
wiſe that Line, drawn from the 
Centre of the Baſe of an Ob- 
liqne Cone to the Vertex, the 
Axis of the Cone. | 

Axis of a Conick Section, is a 
ftraight Line dividing it into two 
equal Parts, and cutting all its 
Ordinates at Right Angles: As, 
if AP be drawn ſo as to cut the 
Ordinate MN at Right Angles, 
and dividing the Section into 
two equal Parts, then is the 
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Line 4 P the Axis of the Sec- 
tion. ; 


M N 


P 


Ax1s (Congye 4 1 K, or S - 
con p) of an Ellipſis, is the Line 
FFdrayn through the Centre C, 


llel to the Ordinate MN to 
the Axis A P, being terminated 
by the Curve, and is the ſhorter 
of the two Axes. And the 
 Ax1is(ConJUuGATE OrSE- 
-COND) of an 'yperbola, is the 
Right Line FF drawn thro” the 
Centre C, parallel to the Ordi- 
nates MN, AN, to the Axis 
AP, which cuts the Curve in 
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the Points 4 and P. This Axis 
(tho' more than infinite) is of a 
determinate Length, which may 


AX 
be found by this Proportion; 
VAM XxX PM: AP::*MN: FF. 
Axis (TaAxs VERSE, or Fras Tr, 
or Paix ce AT) of an Ellipfis, or- 
Hyperbola, is the Axis A P, which 
in the Ellipſis is the longeſt, and 
in the Hyperbola cuts the Curre 
in the Points A and P. 1 

Axis of a Cylinder, is properly 
that Quieſcent Right Line, a- 
bout which the Parallelogram, 
forming the Cylinder, reyolves. | 
But in both Right and Oblique | 
Cylinders, that 7 Line, join» | 
ing the Centres of the oppolite | 
Baſes, is called the Axis of the | 
Cylinder. 

Axis of the Earth, is a Right 
Line, about which the Earth ' 
revolves in the-Space of 23 ho. 
56 min. and 4 ſec. 'The Axis 1 
the Earth always remains paral- 
lel to itſelf, and is at Right An- 
gles with the Equator. ij 

Ax1s of a Glaſs, in Opticks, | 
is a Right Line, joining the 
middle Points of the two oppo- | 
ſite Surfaces of the Glaſs. | 

Axis of Incidence, in Dioptricks, | 
is a Right Line perpendicular | 
in the Point of Incidence to the | 
refracting Superficies, drawn in | 
the ſame Medium that the Ray | 
of Incidence comes from. | 

Axis in Opticks, is that Ray, 
among all thoſe that are ſent 
to the Eye, which falls perpen- | 
dicularly upon it, and which by 
Conſequence paſſes through the 
Centre of the Eye. 

Axis of Oſcillation, is a Right 
Line Parallel to the Horizon, 
paſling thro* the Centre, about 
which a Pendulum vibrates. 

The Axis of the Parabola is of 
an indeterminate Length, that 
is, it is infinite. The Axis f 
the Ellipfs is determinate : And 
the Axis of the Hyperbola jt ak 
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the Power will 
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determinate Length, (tho' it is 
more than infinite.) In the El- 
lipfis or Hyperbola there are two 
Axes, and no more; and in the 
Parabola one. And the 

Axis in Peritrochio, is a Ma- 
chine fortheRaiſing of Weights, 
conſiſting of a Cylindrical Beam, 
which is the Axis lying Horizon- 
tally, and ſupported at each End 
by a Piece of Timber, and ſome- 
where about it has a Kind of 
Tympanum, or Wheel, which 
is called the Peritrochium, in 
whoſe Circumference are Holes 
made to put in Staves, (like 
thoſe of a Windleſs or Capſtan, ) 
in order to turn the Axis round 
more eaſily, and thereby to raiſe 
the Weight requir'd by Means 
of a Rope, which winds round 
the Axis. 

In this Inſtrument, and all 
ſuch like, as all Crane-Wheels, 
Mill-Wheels, c. if the Power 
that is to lift up any Weight, 
be to the Weight as the Cir- 
cumference of the Axis, about 
which the Rope is winded, is to 
the Circumference of the Tym- 
panum or Peritrochium, then 
ſuſtain the 
Weight; and if it be a little 
augmented it will raiſe it. 

Axis of any Planet, is that 
Line drawn through the Centre, 
about which the Planet revolves. 

All the Planets, and the Sun 
irſelf, except Mercury and Sa- 
turn, are obſerved to moye a- 
bout their Axes, . 

Axis of Refraction, is a Right 
Line drawn in the Refracting 
Medium, from the Point of Re- 
fraction, perpendicular to the 
Refra&ing Superkicies. 

Axis of a Sphere, is a ſtraight 
Line drawn thro* the Centre 
tncreof from one Side to an- 


* 


Square Box. 
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other, and is the ſame as the 
Diameter of a Sphere. 
Axis of the World, is an ima- 
ginary Right Line, conceived 
to pals thro*' the Centre of the 
Earth, from one Pole to the 
other, about which the Sphere 
of the World, in the Ptolemaick 
Syſtem, revolves in its Diurnal 
Motion. | | 
AzimuTHa of the Sun, or any 
Star, is an Arch of the Horizon, 
intercepted between the Meri- 
dian and the Vertical Circle 
the Sun is in; or it is the Com- 
plement to a Quadrant of the 
Ortive and Oceaſive Amplitude. 
As R: T. Lat.: : T. O's Altit. : 
CO-S. of the Azimuth from the 
South at the Time of the E- 
quinex. | 
Aziuvurn Compeass, is a Com- 
ſs that takes its Name from 
its Uſe, which 1s principally to 
find the Sun's Magnetical Azi- 
muth at Sea, and does not much 
differ from the common Sea- 
Compaſſes. | 
It conſiſts of a round Box, ha- 
ving a Fly and Needle in it; 
and upon that Box is a broad 
Braſs Circle, haying one half 
of the Limb thereof divided in- 
to 90 Degrees, and diagonally 
divided into Minutes. Upon 
this Limb there moves an In- 
dex; and upon this Index there 
is erected a Sight, which for 
Convenieney is to fall down with 
an Hinge; and from the Top of 
this Sight, down to the Middle 
of the Index, is faſten'd a Thread, 
to ſhew the Shadow of the Sun 
upon a Line that is on the Mid- 
ale of the Index. This Compaſs 
being thus fitted, is hung in 
ftrong Braſs Rings, and the 
Rings are hung in a Wainſcor 
AzimuTa 
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Azmvoty Macxgrticar, Os 
an Arch of the Horizon con- 
tained between the Azimuth Cir- 
cle the Sun is in and the Mag- 
netical Meridian ; or itis the ap- 

rent Diſtance of the Sun from 
the North or South Point of the 
Compaſs; and is found by ob- 
ſerving the Sun by the Azimuth 
Compaſs, either in the Forenoon 
or Afternoon, when he is about 
five or ten Degrees above the 
Horizon. 
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Abyronisu Hour. A Baby- 
loniſh Hour is the 24th Part 
of the Time from Sun-rifing of 
one Day, to Sun-ſetting of the 
next, being reckoned from the 
Sun-riſing. 

Back-STAFr, the ſame with 
the Sea-Quadrant, Davis's, or 
the Englip Quadrant, as the 
French call it. It was invented 
by Captain Davis, a Welchman ; 
and is of good Uſe for takin 
the Sun's Altitude at Sea, an 
conſiſts of two Concentrick Ar- 
ches of Box-Wood; the Arch 
of the greater Circle being di- 
vided into 30 Degrees, and eve- 
ry Degree into five Minutes, by 
Means of Diagonals; and the 
Arch of the leſſer into 69 De- 
grees. There are likewiſe three 
Vanes belonging to it; that be- 
ing upon the Arch of 30 Degrees 
being called the Sight-Vane ; 
that upon the Arch of 60, the 
Shade-Vane; and the other 
Vane, being in the Centre of the 
Arches, the Horizon-Vane. 

BacuLx, in Fortification, is a 
kind of Port-Cullis,or Gate, made 


like a Pitfall, with oy Counter- 
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poiſe, and ſupported by two 

reat Stakes. It 1s uſually made 
— the Corps-de-Gard, advan» 
ced near the Gates. 

BAcuLoMETRY, according to 
ſome, is the Art of meaſuring 
acceſſible or inacceſſible Lines, 
by the Help of one or more 
dta ves. ö 

Bax ERS CENTRAL Rurx, 
for the Conſtruction of Equations, 
is a Method of conſtructing all 
Equations, not exceeding four 
Dimenſions, without any pre- 
vious Reduction of them, or firſt 
taking away their ſecond Term 
by Means of a given Parabola 
and a Circle. See his Clavis Geo- 
metrica Catbolica. 

BAL DAcuix, in Architecture, 
is a Building in Form of a Ca- 
nopy, or Crown, ſupported by 
Pillars, often ſerving for the Co- 
vering of an Altar. Some alſo 
call the Shell over a Door by 
this Name, and pronounce it 
Baldaquinin. 

BALL and Socxkr, is an In- 
ſtrument made of Braſs, with a 

rpetual Screw, to hold a Te- 
eſcope, Quadrant, or ſurvey- 
ing Inftrument on a Staff, for 
Surveying, Aſtronomical or other 
Uſes. . 
BATLLANcE, or Scales, is one 
of the ſix ſimple Powers in Me- 
chanicks, and ſerves to find out 
the Equality or Difference of 
Weights in heavy Bodies. The 
Action of a Weight to move a 
Ballance is by ſo much greater, 
as the Point preſſed by the 
Weight is more diſtant from the 
Centre of the Ballance; and 
that Action follows the Propor- 
tion of the Diſtance of the ſaid 
Point from the Centre. 

A Ballance is ſaid to be in 


Eduilibrio, when the Aion — 
e 
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the Weights upon each Brachi- 

um, to move the Ballance, are 
| equal, ſo that they mutually 
deſtroy one another. , 

Unequal Weights can equi- 
ponderate 3 for if the Diſtances 
trom the Centre be reciprocally 
as the Weights, the Ballance 
will be in Equilibrio; as one 
Ounce, at nine Inches Diſtance 
from the Centre, wall equipon- 
derate with three Ounces at 
three Inches Diſtance from the 
Centre: And upon this Princi- 

al is made the 

Roman Ballance, or Steel-Yard, 
which weighs every Thing with 
one Weight. 

BALLANCE of a Clock or Watch, 
is that Part of it which by its 
Motionregulates and determines 
the Beats: The Circular Part 
of ir is called the Rim, and its 
Spindle the Verge. There be- 
longs alſo two Pallets, or Nuts, 
that play in the Fangs of the 
Crown-Wheel. In Pocket-Wat- 
chez, that ſtrong Stud in which 
the lower Pevet of the Verge 
plays, and in the Middle of which 
one Pevet of the Crown-Wheel 
runs, is called the Potans, or 
rather the Potence ; the wrought 
Piece, which covers the Bal- 
lance, and in which the upper 
Pevet of the Ballance plays, is 
the Cock; and the ſmall Spring 
in Watches is called the Regu- 
lator. | 

BALLANCE(HYDROSTATIcAL) 
is a very exact Pair of Scales, 
for making Hydroſtatical Expe- 
riments, relating to the Gravi- 
ty of Fluids; and they differ 
from common Scales only in 
having an Hook under each 
Scale, for ſuſpending ſuch Bo- 
dies that are io be immerſed in 
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BaTLAx ck, or Libra, is the 
Name of one of the Twelve 
Signs of the Zodiack ; the Cha- 
racer of which is =; into the 
firſt Degree of which when the 
Sun comes, the Autumnal Equi- 
nox happens, and 1s about the 
12th Day of September. 

BaLLon, in Architecture, is 
taken for a round Globe, or 
Top of a Pillar. 

BALLUSTER, is à little Co- 
lumn, or Pilaſter, either round 
or ſquare, adorned with Mould- 
ings, and ſerving to form a Reſt 
or Support to the Arm, and, in 
ſome Meaſure, to anſwer the 
Ends of a Balcony. 

BALLus TRADE, In Architec- 
ture, is the Continuity of one 
or more Rows of Balluſters, 
made of Marble, Iron, Wood, 
or Stone, ſerying either for an 
Elbow Reſt, as in Windows, 
Balconies, and Terraſſes, or as 
a Fence, to keep off Things 
from without. And thus we 
ſee them around ſome Altars, 
Fonts, e. 

Band, in Architecture, is a- 
ny flat Member that is broad, 
and not very deep; and the 
Word Face is ſometimes made 
to ſignify the ſame Thing. 

BanQuerTTEs, in Fortificati- 
on, is a little Foot- pace or Ele- 
vation of Earth, in Figure of a 
Step, or the Bottom of a Para- 
pet, or that which the Soldiers 
get up to diſcover the Counter- 
ſcarp, or to fire upon the Ene- 
my in the Moat, or in the Co- 


vert-Way. Theſe Banquettes 


are generally a Foot and an 
half high, and almoſt three Feet 
broad. 

BanxoMETER, or Baroſcope, is 
an Inftrument for eſtimating the 
ſmall Variations of the Weight 

or 
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or Preſſure of theincumbent Air. 
From whence we can glve a 
* of the Wea- 
ther; and conſiſts of a Tube of 
Glaſs of above thirty Inches 
long, hermetically ſealed at one 
End. and being filled with 
Quickfilver, according to the 
Torricellian Experiment, is in- 
verted, fo as to have the open 
End of it immerſed in ſtagnant 
Quickfilver, contain'd in a lar- 
ger Glaſs under it; out of which 

n End, after ſuch Immer- 
fion, the Quickfilver in the 
Tube being ſuffer'd to run as 
much as it will into the ſtag- 
nant Quickſilver, there remains 
a Cylinder of Quickſilver ſuſ- 
pended in the Tube, that will 
be always between 28 and 20 
Inches in Height, above che 
Surface of the ſtagnant Mercu- 
Ty, according as the Preſſure 
of the Air is more or leſs; and 
the upper Part of the Tube 
will be left void of common 
Air. This is the common Ba- 
rometer; but there are others, 
as the 


BAR oME TER, (DragOoN AL,) 


where the Mercury, inſtead of 


riſing three Inches, as in the 
common one, riſes near thirty 
Inches, which is made by bend- 
ing a Torricellian Tube of more 
than 58 Inches long, at the 28th 
Inch above the Surface of the 
ſtagnant Mercury ; ſo that the 
encloſed End thereof, when the 
lower Part of the Tube ftands 
upright in the ſtagnant Mercu- 
ry, is more than thirty Inches 
above the Surface of the ſtag- 
nant Mercury. This Barome- 
ter, of all others, is the beſt. 
BAROMETEN (MARINE, is an 


Inſt rument ſerving for the ſame 


Uſes at Sea, as tbe common Ba- 
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rometer at Land, and conſiſts 


of an Air- Thermometer, and a 


Spirit- Thermometer; for the 
Mercurial Barometer, eſpecial- 
ly the common ones, cannot be 


uſed at Sea, becauſe it always 


requires a perpendicular Poſ- * 
ture, and the Quickſilver vi- 
brates therein with a great Vio- 


lence, upon any Agitation. See 
the Deſcription and Uſes of this 


Inſtrument, by Dr. Halley, in the 1 þ 
Philoſophical Tran ſactions, No 269. 


who carry'd one of them along 


with him in his laſt Southern 
Voyage; and he ſaid, that it 
never failed to give him early 
Notice of a Storm, and of all 


the bad Weather they had. 


BAROMETEN (PoxTABLE,) is 
one that can be conveniently 


and ſafely carried about from 
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Place to Place, without the 


Danger of ſpilling the Mercury F 


out of the Ciſtern, or Veſſel, or 
letting the Air get in at the Bot- 4 | 


tom of the Tube; or the Mer- 
cury, Included in the Tube, 


breaking the 'Top of it off. 


BaromETER (WHEEL,) is a 
common Barometer with an In- 
dex, that ſhews the Variation of 
the Altitude of the Mercurial | 
Cylinder, which at moſt does 


not exceed three Inches; tho' 
by this Index it may be made 


as diſtinguiſhable as if it were 


three Foot, or three Yards. The 
Manner of making one of theſe 
Barometers is ſhewn us by Dr. 
Hook, in the Philoſophical Tran- 
ſations. N? 185. 


1. The higher the Barometer 
is above the Surface of the 
Earth, the lower will the Mer- | 
cury in the Tube ſink. This 
was obſerved firſt by Mr. Paſ-| 
chal, in his Treatiſe De Equili- | 


Re) The 


brio Liquorum. 
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2. The Motion of the Mer- 
eury does not exceed three 


Inches fn its Riſing or Falling in 


the Barometer of the common 


wr 
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3. The Riſing of the Mercury 
preſages, in general, fair Wea- 
ther, and its Falling foul ; as 
Rain, Snow, high Winds, and 
Storms. 

4- In very hot Weather, the 
Falling of the Mercury fore- 
ſhews Thunder. 

5. In Winter, the Riſing pre- 
ſages Froſt ; and in Froſty Wea- 
ther, if the Mercury falls three 
or four Diviſions, there will 
certainly follow a Thaw ; but 
in a continued Froſt, if the Mer- 
cury riſes, it will certainly 
ſnow. 

6. When foul Weather hap- 
pens ſoon after the Falling of 
the Mereury, there will be but 
a little of it; and the ſame will 
happen when theWeather proves 
fair, ſhortly after the Mercury 
has riſen. 

7- In foul Weather, when 
the Mercury riſes much and 
high, and ſo continues for two 
or three Days before the foul 
Weather is over, then a Conti- 
nuance of fair Weather follows. 

8. In fair Weather, when 
the Mercury falls much and 
low, and thus continues for two 
or three Days before the Rain 
comes, then a great deal of 
Wet, and probably high Winds 
follow. 

9. The unſettled Motion of 
the Mercury denotes uncertain 
and changeable Weather, 

10. More Northerly Places 
have a greater Alteration of 
the Riſe or Fall of the Mercury 
than the more Southerly. 
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11. Within the Tropicks, and 
near them, there is little or no 
Variation of the Height of the 
Mercury in all Weathers. 
| 12. The Words that are gra- 
ved near the Diviſions of the In- 
ſtrument, are not ſo ſtricty to 
be minded, although, for the 
moſt Part, it will agree with 
them, as the Riſing and Falling 
of the Mercury; for if it ſtands 
at much Rain, and then riſes 
up to Changeable, it preſages 
fair Weather, altho' not to con- 
tinue ſo long as it would have 
done, if the Mercury were 
higher; and ſo on the con- 
trary. 

BAxoscopk, the ſame with 
Barometer. Which (ee. 

BAAAEL, an Engliſh Veſſel for 
Beer, containing 36 Gallons. 

BaRREL, in Clock-Work, is 
the Cylinder about which the 
Spring is wrapped. —|\ _ 

BaRRIERSs, in Fortification, 
are great Stakes, about four or 
five Foot high, placed at the 
Diſtance of eight or ten Foot 
fnom one another, with their 
Tranſoms, or Overthwart-Raf- 
ters, to ſtop either Horſe or 
Foot, that would enter or ruſh 
in with Violence. Theſe Bar- 
riers are commonly ſet up in the 
void Space between the Citta- 
del and the Town, in Half- 
Moons. 

BAsk, in Architecture, is the 
Foot of a Pillar, that ſuſta ins 
it, or that Part that is under 
the Body, or lies upon the Pe- 
deftal, or Zocle, when there is 
any; and therefore is not uſed 
for the loweſt Part of a Column, 
but for al! the ſeveral Orna- 
ments or Mouldings that reach 


from the Apophyges, or A 


N 
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ef the Shafts of Pillars to the 
Plinth. 

Bass of any Solid Figure, is its 
lowermoft plain Side, or that on 
which it ſtands; and if the So- 
lid has two oppoſite, parallel, 
plain Sides, and one of them is 
the Baſe, then the other is alſo 
called its Baſe. 

Bass, in Fortification, is the 
exterior Side of the Polygon, 
wiz. the Imaginary Line, which 
is drawn from the Flank'd An- 
gle of a Baſtion to the Angle 
oppoſite to it. 

Bass Lins, in Perſpedctive, 
is the common Section of the 
Picture, and the Geometrical 
Plane. 

Bas, the leaſt Sort of Ord- 
gance; the Diameter of whoſe 
Bore is 1 + Inch, Weight 200 
Pound, Length four Foot, Load 
five Pound, Shot 1 + Pound 
Weight, and 1 Inch Diameter. 

BAsE RING of a Cannon, is the 
grear Ring next behind the 
Touch-Hole. | 

Bass of a Triangle. Any one 
Side of a Triangle may be call'd 
the Baſe; but uſually and more 
properly, that Side that lies 
the loweſt, or is parallel to the 
Horizon, is taken for the Baſe, 
And the ſame is to be under- 
ſtood of the Baſe of any other 
plain Figure. | 

BasiLic. This, among the 
Antients, was a large Hall, with 
Portico's, Iſles, Tribunes, and 
Tribunal ; where the Kings 
themſelves adminifter'd Juſtice. 
But the Name is ſumewhat dif- 
ferently applied now-a- days, be- 
ing given to Churches and Tem- 
ples, as alſo to certain ſpacious 
Halls in Princes Courts, where 
the People hold their Aſſem- 


blies, and the Merchants meet, 
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and converſe together; as that, 


for Inſtance, of the Palace at 


Paris. 


Star of the firſt Magnitude in 


the Conſtellation Leo. Its Lon- 
gitude is 145 deg. 21 min. La- 
titude 26 min. and Right Aſ- 


ſcenſion 147 deg. 47 min. 


Bass, in Mulick, is the low- 
eſt and the fundamental Part 
thereof, without which any Piece 


of Muſick is imperfect. 


BasT10Nn, in Fortification, is 
now what was antiently called 
a Bulwark; and conſiſts of Wo 
Faces, and as many Flanks, for- 
merly called a Gorge. It is uſu- 
ally made, at theAngles of Forts, 
of a large Heap of Earth; ſome- 
times lined with Stone, or Brick, 
but uſually faced with Sods, or 
Turfs. The Lines terminating *' 
it are two Faces, two Flanks 


and two Demi-Gorges. The 


Union of the two Faces makes 
the outmoſt Angle, called the 
Angle of the Baſtion ; and the U- 
nion of the two Faces to the two 
Flanks, makes the Side-Angles, 
called the Sboulders, or Epaxles ; | 
and the Union of the two other 

Ends of the Flanks, to the two 


Curtains, forms the Angles of 
the Flanks, 

Bas TI (Couvpos' p,) is when 
the two Sides of the Interior Po- 
lygon are very unequal, which 
makes the Gorges alſo un- 
equal, 

Bas rio (Cv r,) is that which 
makes a Re-entring Angle at 
the Point, and is ſometimes 
called, 

BasT10N with a Tenaille,whoſe 
Point is cut oft, and makes anAn- 


gle inwards, and two Points out- 
wards. This is done when Wa, 
ter, Se. hinders carrying the 

| Baſtion | 


BasiL1cus, Cor Leonis, a Fixed 
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„ ME paftion to its full Extent, or 
it when it would be too ſharp. 

1 Bastion (Dgrormen,) is that 
rhich wants one of its Demi- 
Gorges, becauſe one Side of the 
Interior Polygon is ſo very ſhort. 
X Basrroxn (Dem) has but one 
Face and Flank, and is uſually 
before a Horn-work, or Crown- 
work. This is alſo called an 
Epaulment. 

Basrion (DovÞBLs,) is that 
which, on the Plane of the great 
Baſtion, hath another Baſtion 
built higher, leaving 12 or 18 
Feet between the Parapet of the 
lower, and Foot of the higher.“ 

BasT1ion ( Frar,) is that 
which is built on a Right Line. 
If the Diſtance between the An- 
gles of the Interior Polygon be 
double the uſual Length, then 
a Baſtion 1s made in the Middle, 
before the Curtain. But it ge- 
nerally has this Diſadyantage, 
That unleſs there be an extraor- 
dinary Breadth allowed to the 
Moat, the turning Angle of the 
Counterſcarp runs back too far 
into the Ditch, and hinders the 
Sight and Defence of the two 
oppolite Flanks. 

BASF ION (REecurLar),) is that 
which hos its due Proportion of 
Faces, Flanks, and Gorges. 

BasT10Nns (SoLl1D,) are thoſe 
that have their Earth equal to 
the Height of the Rampart, 
without any void Space towards 
the Centre. 

' BasTr1ons(Vorp or HoLLow,) 
are thoſe that have a Rampart 
and Parapet ranging only round 
about their Flanks and Faces, 
ſo that a void Space is left to- 
wards the Centre, and the 
Ground is there ſo low, thar if 
the Rampart be taken, no Re- 
trenchment can be made in the 


BA 
Centre, but what will lie under 
the Fire of the Beſieged. 

Bas rox, a French Word in 
Architecture, the ſame with 
Torns. 

BaTTEx, is the Workmens 
Name for a Scantling of Wooden 
Stuff, from two to four Inches 
broad, and about an Inch thick, 
and of a conſiderable Length. 

BaTTERY, in Fortification, is 
a Place raiſed on Purpoſe, where 
Cannon are planted, from thence 
to play upon the Enemy; the 
Platform on which they are fix- 
ed being made of Planks that 
ſupport the Wheels of the Car- 
riages, ſo as to hinder the 
Weight of the Cannon from 
ſinking them into the Ground; 
and ineline a little to the Para- 

t, ſo as to check the Recoil 
ing of the Pieces. 

In all Batteries, the open 
22 left to put the Muzzles 
of the great Guns out, are call d 
Embrazures, and the Diftances 
between the Embrazures, Mer- 
lons ; the Guns are generally a- 
bout 12 Foot diſtant one from 
another, that the Parapet may 
be ſtrong, and the Gunners have 
Room to work. 

BaTTER1Es (Cxoss,) are two 
Batteries, which play athwart 
one another, upon the ſame 
Thing, forming there an Angle, 
and beating with more Violence 
and Deſtruction, becauſe what 
one Bulwark ſhakes, the other 
beats down. 

BaTTERY (DE ENnFILADE,) 18 
one that ſcours or ſweeps the 
whole Length of a ſtraight Line. 

BATTERY (tn EsCHaRP,) is 
that which plays obliquely. 

BaTTzry (Joint, or ran 
CAMERA DE,) is when ſeveral 
Guns 


BE 
Guns play at the ſame Time up- 
on any Place. 
BATTENY (DE REvERsE,) or 
Murdering Battery, 1s one that 
bears upon the Back of any 
Place. 

BaTTERY (SUNK or Bux IE D,) 
is when its Platform is ſunk, or 
let down into the Ground, ſo 
that there muſt be Trenches cut 
in the Earth againſt the Muzzles 
of the Guns, for them to fire 
out at, and to ſerve for Embra- 
zures. This Sort of Battery, 
which the French call en Terre, 
and Ruinate, is generally uſed 
on the firſt Making of Ap- 
proaches, to beat down the Pa- 
rapet of any Place. 

BATTIEMEN TS, are the To 
of the Walls of Buildings, made 
in the Form of Embrazures and 
Merlons, as in fortify'd Places. 

Bay, a Term in Geography, 
is an Arm of the Sea, coming 
up into the Land, and termina- 
ted in a Nook. It is a kind of 
leſſer Gulph, bigger than a 
Creek; and 1s larger in the 
Middle within, than it 1s at the 
Entrance into it; which En- 
trance is called the Mouth of the 
Bay. ; ; 

Beacons, are Fires main- 
tained on the Sea- Coaſt, to pre- 
vent Shipwrecks, and to give 
notice of Invaſions, Oc. 

Bap, in Architecture, is a 
Moulding, which in the Corin- 
thian and Roman Orders, is cut 


and carved into ſhort Emboſſe- 


ments, which look like Beads 
worn in Necklaces ; and ſome- 
times an Aſtragal is thus carved. 

A Bead Plain 1s ſometimes ſer 


alſo on the Edge of each Facia 


of an Architrave. Its Convexi:y 
is uſually about a Quarter of a 
Circle, and differs from a Boul- 


W 
tine, only in not being ſo large. 
A Bead is often placed on the 


Lining-Board of a Door-Caſe, 7 


and on the upper Edges of Skirt- 
ing-Boards. 

Beam, in any Building, is a 
Piece of Timber lying acroſs it, 
and into which the Feet of the 

rincipal Rafters are framed, 
No Building has leſs than two of 
theſeBeams,viz. one at eachHead; 7? 
and into theſe Beams the Girders 
of the Garret-Floor are framed ; 
and if it be a Timber Building, 
into them the Teazle-Tennons 
of the Poſts are alſo framed. 

+ Bran Comrass, is an Inftru- 
ment conſiſting of a ſquare Woo- 
den or Braſs Beam, having ſli- 
ding Sockets, that carry Steel 
or Pencil Points; and they are 
uſed for deſcribing large Cir- 
cles, where the common Com- 
paſles are uſeleſs. 

BEAR. There are two Con- 
ſtellations of Stars called by 
this Name, the Greater and Le/- 
ſer Bear, or Urſa Major and Mi- 
nor; and the Pole-Star is in the 
Tail of the Leſſer, which is ne- 
ver diſtant from the North Pole 
of the World aboye two De- 
grees. 

Bearer, in Architecture, is 


a Poſt, or Brick-Wall, which is 


trimmed up between the two 
Ends of a Piece of Timber, to 
ſhorten its Bearing, or to pre- 
vent its Bearing with the whole 
Weight at the Ends only. 

BE anrinG, in Navigation, ſig- 
nifies the Point of the Compaſs 
that one Place bears or ſtands 
off from another: Or if there 
are two Places, A and B, pro- 

oſed, then B is ſaid to — 
rom 4, by the Quantity of an 


Angle contain'd under an infi- 4k 


gitely ſmall Part of a Rumb- 
Line, 


bor adjuſting of Angles. 
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Line, drawn thro* both the 
Places at the Place 4, and an 


infinitely ſmall Part of the Me- 


ridian of the Place A. 
z Bears, in a Watch, or Clock, 


4 are the Strokes made by the 


IF Zangs or Pallets of the Spindle of 
the Ballance; or of the Pads in 
a Royal Pendulum. 

1. As the Beats of the Bal- 
lance in one Hour are to the 
Beats in one Turn of the Fuſy, 
ſo is the Number of the Turns 
of the Fuſy to the Continuance 
of a Watch's Going. 

2. As the Number of Turns of 
the Fuſy 1s to the Continuance 
of a Watch's Going in Hours, 
ſo are the Beats in one Hour 
to the Beats of the Ballance in 
one Turn of the Fuſy. 

BE D of the Carriage of a great 
Gun, is that thick Plank which 
lies immediately underthePiece, 
being, as it were, the Body of 
the Carriage. 

Bev-Movropincg, is a Term 
uſed by Workmen for thoſe 
Members in a Cornice which 
are placed below the Coronet, 
or Crown. And now-a-days, a 
Bed-Moulding uſually conſiſts 
of theſe four Members: 1. An 
O. G. 2. A Lift, 3. A large Boul- 
tine. 4- Under the Coronet an- 
other Lift. 

BERME, in Fortification, is a 
little Space of Ground, three, 
four, or five Foot wide, left 
without, between the Foot of 
the Rampart, and the Side of 
the Moat, to receive the Earth 
that rolls down from thence, 
and to prevent its Falling into 
the Moat. Sometimes, for more 
Security theBerme is palliſado'd, 

Bever, an Inſtrument uſed 
by Carpenters and Bricklayers 
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DiuNDIAT. If two Medial 
Lines, as AB and B C, commen- 
ſurable only in Power, con- 
taining a rational Rectangle, 
are compounded, the whole Line 


A 1 
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A C will be irrational, and is 
called a Firſt Bimedial Line. See 
Euclid. Lib. 10. Prop. 38. 

BINoOMIAL Roor, is a Root 
compos'd of two Parts or Mem- 
bers, and no more, connected 
together by the Sign Plus +. 
Thus, a+b, or 2+3 is a Bimo- 
nial Root, conſiſting of the Sum 
of thoſe two Quantities. If ir. 
has three Parts, as a -b, it 
is called a Trinomial Root; if it 
has four, a Quadrinomial. 

Any Root mz of the Binomial 
a + b may be extracted, or it 
may be raiſed to any given 
Power m by the following Series, 
(which is called Sir Iſaac Necv- 
tons Theorem, he being the firſt 


Inventor thereof.) 
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That this may be better un- 


deritood, let us ſuppoſe the Bi-. 


nomial 
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mia 10-+8 was to be raiſed to 
the fourth Power. In this Caſe 


8 
m will be=4, P=10, L=— 


== Conſequently P"== 10%= 
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=0X4096 * . Whence 


"204976 is the fourth 
Power of the 
Binomial 10+8. 


And if the Square Root of 
aa—xx was to be extracted, then 
world M; and after the ſame 
manner as before, P=a*; & 
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BIoUIN TIL, an Aſpedt of j 


the Planets, when they are 144 
Degrees diſtant from each other. 
Biss ExrILE, in Chronology, 
is the ſame as our Leap-Tear. 
And the Reaſon of the Name is, 
becauſe in every 4th Year they 
accounted the 6th Day of the 
Kalends of March twice; for 
once in four Years the odd 
Hours, above 365 Days, made up 
juſt a whole Day, which was in- 


 ſerted into the Calender to the 


24th of February. 

BLAcxkNESss. The Colour fo 
called, feems to ariſe from ſuch 
a peculiar Texture and Situation 
of the ſuperficial Parts of any 
black Body, that it does, as 1t 
were, deaden the Light falling 
upon it, and reflect none, or very 
little of it outwards to the Eye. 

Sir Iſaac Newton, in his Op- 
ticks, Book 2. Obj. 4. 17, © 18. 
ſhews, That for the Production 
of Black Colours, the Corpuſeles 
muſt be leſs than any of thoſe 
that exhibite other Colours. 

Black SuBsTANCEs, of all 
others, do ſooneſt become hot, 
and burn, 
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Biixps, in Fortification, are 
certain Pieces of Wood, or 
Branches of Trees, laid a-croſs, 
| from one Side of a Trench to 
the other, to ſuſtain the Bavins 

or Hurdles laden with Earth; 
and ſerve to cover the Pioneers 
from above; and are commonly 
uſed when the Works are car- 
ry'd on towards the Glacis, and 
when the Trench is extended 
in Front towards the Place. 

BrocxapE, is encompaſſin 
any Town, or Place, ſo all roun 
with arm'd Troops, that it is 
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be brought to it ; and ſo it muſt 
be ftaryed, or ſurrender : But 
there is no Deſigns of taking it 
by Attack, &c. And when any 
Place is in this Condition, it 1s 
ſaid to be block d up, or blockaded, 
Bop, in Geometry, is that 
which has three Dimenſions, 
Length, Breadth, and Thick- 
IX neſs. As a Line is formed by 
the Motion of a Point, and a 
Superficies by the Motion of a 
Line, ſo a Body is generated by 
the Motion of ajSuperficies. But, 
Bopy, in Natural Philoſo- 
phys is uſnally defin'd to be a 
Subſtance impenetrably extend- 
ed, or which having Partes ex- 
tra Partes, cannot be in the ſame 
Place with, or penetrate the 
Dimenſions of other Bodies : 
Which Property Sir I/aac New- 
ton expreſſes by the Word Svli- 
1 ſo the Idea we have of 
a proceeds from its being 
extended, ſolid, and moveable. 
Bous-Cuksr, is a kind of 
Cheſt, which, being filled with 
Gunpowder and Bombs, (accor- 
ding to the intended Execution) 
is placed under Ground, to blow 
it up into the Air, together 
with thoſe that ſtand upon it. 


impoſſible for any Supplies to 


B O 

Theſe Bomb-Cheſts are fre- 
quently uſed to drive the Ene- 
my from a Poſt they lately poſ- 
ſeſſed, or whereof they are a- 
bout to take Poſſeſſion ; and are 
ſet on Fire by Means of a Sau- 
ſage faſten'd at one End. 

BomBs, are hollow Balls of 
Caſt-Iron, which are fill'd with 
whole Powder, and ſometimes 
Nails, Pieces of Iron, &c. along 
with it. Their Uſe is to be 
ſhot out of Mortar-Pieces into + 
beſieged Towns, to annoy the 
Gariſon, fire Magazines, &c. 

The largeſt are about ſeven- 
teen Inches in Diameter, two 
Inches in Thickneſs, carry 48 
Pounds of Powder, and weigh 
about 490 Pounds. 

Box NET, in Fortification, is 
a certain Work raiſed beyond 
the Counterſcarp, having two 
Faces, which form a Saliant- 
Angle, and, as it were, a ſmall 
Ravelin, without any Trench. 
The Height of this Fortification 
is three Foot; and it is envi- 
ron'd with a double Row of Pa- 
liſadoes, ten or twelve Paces 
diftant from each other. It has 
a Parapet three Foot high, and 
1s like a little adyanc'd Corps de 
Gard. A 
Box NET A PRESTRE, or the 
Prieſt - Cap, in Fortification, is 
an Outwork, having at the 
Head three Saliant-Angles, and 
two inwards ; and differs from 
the Double Tenaille enly in 
this, that its Sides, inftead of 
being parallel, are made like a 
Swallow's Tail, that is, narrow- 
ing, or drawing cloſe at the 
Gorge, and opening at the 
Head. 


Boorks, the Name of a Nor- 
thern Conſtellation of the Fixed 
Stars ; of which one, in the _ 
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of his Coat, is called Arcturus, 
and is of the firſt Magnitude. 
This Conſtellation is called Arc- 
zophylax, and conſiſts of thirty- 
four Stars. | 

BoxEAL Stexs, are the fix 
firſt Signs of the Zodiack, or 
thoſe on the Northern Side of 
the EquineQial. | 

Bos pnhoxus, in Geography, is 
a long narrow Sea, running in 
between two Lands, by which 
two Continents are ſeparated, and 
by which Way a Gulph and a Sea, 
or two Seas, have a Communica- 
tion one with another, as the 
Thracian Boſphorus, now called 
the Straights of Conſtantinople. 

Bow, a Mathematical Inſtru- 
ment, made in Wood, formerly 
uſed by Seamen, to take the 
Altitude of rhe Sun, but now is 
out of Uſe ; and conſiſts of a 
large Arch of go Degrees, three 
Vanes, and a Shank or Staff. 

Bow, alſo is a Beam of Wood, 
or Braſs, with three long Screws, 
that govern or bend a Lath of 
Wood or Steel to any Arch; 
and is of great Uſe for drawing 
Arches, that have large Radii, 
Sc. which cannot be ſtruck 
with Compaſſes. 

BouLrIxE, in Architecture, 
is the Workmens Term for a 
Convex Moulding, whoſe Con- 
vexity is juſt + of a Circle. This 
is placed next below the Plinth 
in the Tuſcan and Dorick Capital. 

Box and NEEDLE, is the 
ſmall Compaſs of a Theodolite, 
Circumferentor, or Pain-Table. 

Boyau, or Branch of the 


Trenches, in Fortification, is a 
particular Ditch ſeparated from 
the main Trench, which in 
winding about encloſes diffe- 
rent Spaces of Ground, and runs 


parallel with the Works and 


ches, 
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Fences of the Body of the Place; 
ſo that when two Attacks are 
made near one to another, the 
Boyau ſometimes makes a Com- 
munication between the 'Tren- 
and - ſerves as a Line 
of Contravalation, not only to 


hinder the Sallies of the Be- 
ſieged, but alſo to ſecure the 
Miners. But when it is a par- 
ticular Cut, that runs from the 
Trenches to cover ſome Spot of 
Ground, it is then drawn paral- 
lel to the Works of the Place, 
that it may not be enfiladed, 
that is, that the Shot from the 


Town may not ſcour it. 


BRANcH of the Trenches, See 


Boyau. 


Bak Ac R, inFortification, is the 


Ruins that are made in any 
— of the Works of a Town, 
Co 


Aſſault. 


Brace, in Archite&ure, is a 1 
Piece of Timber fram'd in with 7 


Bevil-Joints, and is uſed to keep 


the Building from ſwerving ei- 
When a Brace is 
fram'd into the Kindleſſes, and 
rincipal Rafters, it is called 


ther Way. 


y ſome a Strut. 


BxacxErs, in Gunnery, are | 
e of 
are made of 


ſtrong Planks of Wood of al- 
moſt a ſemicircular Figure, and 


the Cheeks of the Carri 
a Mortar- 'The 


bound round with thick Iron 
Plates. 'They are fixed to the 
Bed by four Bolts, which are 
called Bed-Bolts ; they riſe up on 
each Side of the Mortar, and 
ſerve to keep her at any Ele- 


vation, by Means of ſome ſtrong 
Iron Bolts, called Bracket-Bolts, 
which go thro' theſe Cheeks or 


Brackets. 


Ba ZAR 


by playing Cannon, or 
ſpringing of Mines, in order to 
ſtorm the Place, or take it by 
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BazAx Grovny, in Fottifica- 
tion, ſignifies to begin the Works 
for carrying on the Siege about 

a Town or Fort. 

Z BrxeasT SoMMERy, in a Tim- 
ber Building, are the Pieces in 
the outward Parts of it, and in 
the Middle Floors, (not in the 
Garret and Ground-Floor,) into 
which the Girders are fram'd. 

Ba EAsT Worx, the ſame with 

Parapet. 
Baek of Communication, is a 
Bridge made over a River, by 
which two Armies, or Forts, 
that are ſeparated by that Ri- 
ver, have a free Communica- 
tion one with another. 

BaokxkN Ray, or Ray of Re- 
fraction, in Diopticks, is a Right 
Line, whereby the Ray of In- 
eidence changes its ReQitude, 
Jor is broken in eroſſing the ſe- 
"Zcond Medium, whether it be 
= thicker or thinner. 
XF Buxninc Grassts are Con- 
vex or Concave Glaſſes, com- 

| . Spherical, that being 

expoſed directly to the Sun, 
do collect all the Rays of the 
Sun falling upon it into a very 
ſmall 1 — called the Focus, 
diſtant from the Glaſs in the 
Axis thereof, where Wood, or 
any other combuſtible Matter, 
being put, will be ſet on Fire. 
Metaline Concaves, that pro- 
duce this Effect by Reflection, 
are called Burning Concaues. 

The Breadth of one of theſe 
Concaves, if it be the Segment 
of a great Sphere, muſt not ex- 
ceed an Arch of eighteen De- 
grees; and if a Segment of a 
ſmall Sphere, at moſt, an Arch 
ff thirty Degrees. 

Kircher, in Arte Magna Lucis & 
mbra, lib. 10. part 3. c. 1. 
lays, That he found, by Experi- 
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ence, that the beſt Burning Con- 
ca ves were ſuch that did not ex- 
ceed an Arch of eighteen De- 
grees in their Breadth. 

If the Segments of a greater 
and a lefler Sphere lies each 
eighteen Degrees in Breadth, 
or even ſomething greater or 
leſs, the Number of Degrees in 
both being the ſame, the Effects 
of the greater Segments will be 
greateſt, 

Burning Glaſſes, that are Seg- 
ments of a greater Sphere, do 
burn at a greater Diſtance than 
thoſe that are Segments of a 
leſſer Sphere. 

Schottus, in Magia Univerſ. 

part 1. lib. 7. ſect. 6. p. 1418. 
ſays, That one Manfredus Sep- 
tala, at Milan, made « Parabolick 
Speculum of this Kind, that 
would burn Wood at the Diſtance 
of fifteen or ſixteen Paces, 
Mr. Villet, at Lyons in France, 
made a Metalline Burning Con- 
cave of a round Figure, thirty 
Inches in Diameter, and about 
a hundred Pound Weight, the 
Focus, or burning Point, being 
diſtant from the Concave about 
three Foot, and its Bigneſs about 
half of a Louis d'Or. This would 
melt Iron in forty Seconds, Sil- 
ver in twenty four, Copper in 
forty two ; and turned Quarry 
Stone into Glaſs in forty five, 
and Mortar in fifty three Se- 
conds ; and .melted a Piece of 
Watch-Spring in nine Seconds. 
See the Philoſoph. Tranſ. N* 6. 
pag. 418. and the Diary of the 
Learned at Paris, Ann. 1679. 

Mr. Villet afterwards made 
another of thirty four Inches in 
Diameter, that would melt all 
Sorts of Metals of the Thickneſs 
of a Crown Piece in leſs than a 
Minute, and vitrify Brick in the 

n ſame 
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ſame Time. 
i. hePhiloſoph. Tranſ. N. 188. 
and the Acta Eruditorum, Ann. 1687. 
p. 5 2. you have mention'd a Cop- 
per Burning-Concave, made at 
Tuſace in Germany, of near three 
Leipfick Ells in Diameter, and 
its Focus two Ells off, being 
ſcarce twice ſo thick as the 
Back of a common Knife, and 
whoſe Force is incredible; for 
a Piece of Wood put in the Fo- 
cus, flames in a Moment ſo as 
it can hardly be put out by a 
freſh Wind. A Piece of Lead 
or 'Tin three Inches thick, will 
be melted quite through in three 
Minutes Time. A Piece of 
Iron or Steel is preſently red hot, 
and ſoon after bath a Hole burnt 
through it. Copper, Silver, &c. 
applied to the Focus, melt, and 
the Iron aforeſaid will melr in 
five or fix Minutes. Slate, in a 
few Minutes, will be turn'd in- 
to black Glaſs. Tiles and Ear- 
then Potſheds, in a little Time, 
do melt into Glaſs. Bones are 
turn'd into black Glaſs, and a 
Clod of Earth into greeniſh Glaſs. 


Philoſoph. Tran. 


Mr. T{chirnbuſan is ſaid to have 


made Convex Burning - Glaſles 
of three or four Foot in Dia- 
meter, and whoſe Focus is 
twelve Feet diftant,* and of an 
Inch and a half in Diameter ; 
and to make this Focus yet 
ſtronger, he contracts it by a 
"ſecond Lens, placed parallel to, 
and at a due Diſtance from the 
"firſt, and ſo makes the Focus 
bur eight Lines in Diameter. 
This Glaſs vitrifies Tiles, Slates, 
Pumice-Stones, Sc. in a Mo- 
ment. It melts Sulphur, Pitch, 
and all Roſins, under Water. 
Any Metal expoſed to it, in lit- 
tle Lumps upon a Coal, melts 


two Inches and a half diſtant, 


rior to thoſe of the Burning 


made a Burning-Speculum ol 
ſtiff Paper and Straw glewed 
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in a Moment, and Iron 


Sparkles 
as in a Smith's Forge. All Me- I 


tals vitrify on a Piece of China 
Plate, if it be not ſo thin as to 
melt itſelf; and Gold, in vitrify- 7 
ing, receives a Purple Colour. 
See Le Hiſtorie de Academy de. 
Siences, Ann. 1699. | 

Sir Iſaac Newton preſented a Þ 
Burning-Glaſs to the Royal So- 
ciety, conſiſting of ſeven Con- 
cave Glaſſes, ſo placed, as that 
all their Foci join in one phyſi- 
cal Point. Each Glaſs is about 
eleven Inches and a half in 
Diameter: Six of them are 
placed round the Seventh; to 
which they are all contiguous, 
and they compoſe a kind of 
_—_ of a Sphere, whoſe i 
Subtenſe is about thirty four 
Inches and a half; and the 
Central-Glaſs lies about an Inch 
further in than the reſt. The 
common Focus is about twenty 


and of about half an Inch in 
Diameter. This Glaſs vitrifies © 
Brick or Tile in a Moment, 
and in about half a Minute 
melts Gold. * 

A certain Artificer of Dreſden 
is ſaid to have made very large 
Burning - Concaves of Wood, 
whoſe Effects were little infe-? 


Speculums of Mr. T:hirnhuſan. 

Zahn, in Oculo. Artiſic. fun. 
dam. 3. Syntagm. 3. cap. 10. fi 
m. 634. ſays, That one Newman 
in the Year 1699. at 'Vienna 
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to it. | 
And Zacharias Traberus, in| 
Nervs Optic. lib. 2. c. 1 2. prop. 54 
cor. 2. lays, That very 1 Dy 
Burning Speculums may be 
made of thirty, forty, or more 
| | Con- 


- 
J 
£ 
$ 


BY 


Concave-Speculums, or ſquare 


pieces of Glaſs, conyeniently 


placed in a large turn'd wooden 
Z Concave, or Diſh, and that their 
Effect will not be much leſs 
than if the Superficies were con- 
tiguous. 


Bux Nx IV ZoxR. See Zone. 

BuTMENTS, in Architecture, 
are the Maſons and Brie klayers 
Term for thoſe Supports or 
Props on or againſt which the 
Feet of Arches reſt: Alſo little 
Places taken our of the Yard 
of the Ground-Plot of a Houſe 
for a Buttery, Scullary, Ec. 


are ſometimes called Butments. 


Bur rRESss, is an Arch, or Maſs 


of Stone, ſerving to ſupport the 
Sides, a Building, Wall, Ec. 
Jon the Outſide, and are chiefly 
uſed in ſuch Buildings as are of 
the Gothick Kind. 


ByovarTILE, the ſame 


with Biquartile. 
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CIDER ES or Cloſe, in 
Muſick, is a Concluſion of 
a Piece of Muſick. In ſome 
Keys it is not ſet in; and in long 
Pieces of Muſick there are ſe- 
veral Cadences. The more there 
are, the pleaſanter is the Mu- 


ſick, provided they are artfully 


diſpoſed. 


Carss0N, or Superficial Four- 
neau, is a wooden Caſe, or Cheſt, 
into which three, four, five, or 
hx Bombs are put, according to 
the Execution they are to .do, 
or as the Ground is firmer or 
looſer. Sometimes the Cheſt is 
only fill'd with Powder: When 

he Beſieg d diſpute every-Foot 
pf Ground, this Caiſſon is 


1 
' 
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buried under ſome Work the 
Enemy intends to poſſeſs him- 
ſelf of; and when he is Maſter 
of it, they fire ir by a Train 
convey'd by a Pipe, and ſo blow 
them up. 

CALCULUS DirrgrENTIALIS, 
is the Arithmetick of the infi- 
nitely ſmall Differences between 
variable Quantities, and is by 
us in England called Fluxions. 

Mr. Leibnitz, about the Year 
1676, by moſt of the Foreig- 
ners, is allow'd to have firſt in- 
vented this Doctrine of infinite- 
ly ſmall Quantities, who called 
it the Calculus Differentialis ; but 
it is plain, from Sir [aac New- 
ton's Papers, that Sir Iſaac was 
the firſt Inventor of it, who be- 
ing too free in communicating 
it to Mr. Leibnitz, he ſtole it 
from him; and that the Suſpi- 
eion might be the leſs, he in- 
vented different Words and 
Notes from thoſe in Sir Iſaac's 
Method. As for the Fluxion of 
x, he puts dx; and for y, dy; 
and theſe are uſed by almoſt all 
the Foreigners. Yet even Fames 
Bernoulli, in the Leipfick Acts for 
Fanuary 1691. owns, that our 
famous Dr. Barrow, (before Sir 
Iſaac, or Leibnitz either,) had 
given ſome Specimens of this 
Method, above ten Years before 
that Date, in his Geometrical 
Lectures, and of which all his 
Apparatus of Propoſitions there 
contain'd, are ſo many Exam- 
ples. He alſo acknowledges, 
that Mr. Leibnitz's Method of 
the Calculus Differentialisis found- 
ed upon Dr. Barrow's, and dif- 


fers from it only in ſome Notes 


and compendious Abridgments. 

" CarcvLyvs ExXPoNENTIALIS y 

is the Manner of finding the 

Fluxions; and of ſumming up. 
E 3 of 
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of the Fluxions of Exponential 
Quannities. 

CAaLculus INTEGRAL1S, 18 
the Method of finding * pro- 

r flowing Quantity of any gi- 
as, 22 is = — 
of the Calculus Differentialis , 
which finds the Fluxion from 
the lowing Quantities, | 

CALENDAR, much the ſame 

as Almanack. Which ſee. The 

Word Calendar ſeems to come 
from the Calende, which, among 
the Romans, were the firft Days 
of every Month. 

There have been many Cor- 
rections and Alterations of the 
Calendar. 'The firſt was made 
by Numa Pompilius; and this 
* was much 1mproy'd 
by Fulius Ceſar, and was by him 
called the Fulian Account, which, 
in our Nation, and ſome other 
Places, is ſtill retain'd, and 
called the Old Style. | 

Pope Gregory XIII. pretended 
to reform it again, and ordered 
his Account to be current, as it 
is ſtill in all the Roman Catho- 
lick Countries, where it is cal- 
led the Gregorian Calendar; and 
with us New Style. It begins 
eleven Days before ours. 

CALENDAR (ASTRONOMICAL«) 
See Aſtronomical Calendar. 

Cal EN DS; ſo the Romans cal- 
led the firft Days of every Month, 
from the Greek Word Caleo, to 
call; becauſe antiently count- 

ing their Months by the Motion 
— Moon, there was a Prieſt 
. to obſerve the Times 
of the New Moon; who having 
ſeen it, gave notice to the Pre- 
ſident over the Sacrifices, and 
he called the People together, 
and declared to them how they 
muſt reckon the Days until the 
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Nones, pronouncing the Word 
Caleo five Times if the Nones did 
happen on the 5th Day, or ſeven 
Times if they happened on the 
7th Day of the Month. 

Calin ER, or Cali ER, is the 
Bigneſs, or rather Diameter 
of a Piece of Cannon, or any 
Fire-Arms at the Mouth. 1 

Cali r ERS, is an Inſtrument 
made like a Sliding-Rule, to 
embrace the two Heads of any * 
Cask to find the Length of it. 
There are alſo Calipters, or Ca- 
liper-Compaſſes, which are uſed 
by Gunners, with crook'd or 
bowing Legs, to meaſure the 
Diameters of Bullets and Cylin- 
ders of Guns, &. 

CaLLieick PERIOD, was an 
Improvement of the Cycle of 


Meton of nineteen Years, which 
Callipus, a famous Grecian Aſ- 
tronomer, finding in reality 
to contain nineteen of Na- 
bonaſſar's Years, four Days, 


and = he, to avoid Fractions, 
28 the Golden Num- 


er, and by that means made a 
new Cyele of ſeventy ſix Vears; 
which Time being expir'd, he 
ſuppoſed the Lunations, or 
Changes of the Moon, would hap- 

n on the ſame Day of the 
onth and Hour of the Day, 
that they were on ſeyenty fi 3 
Years before. » 
CausER-BRAu, in Architec- 
ture, is a Beam, or Piece of 
Timber cut hollow, or arching 
in the Middle. They are uſed} 
in Platforms, Church-Leads, 
c. and are very proper where- 
ever is occaſion for long Beams, 
being much ſtronger than fla: 
Beams of the ſame Size; for 
being laid with the hollow Side 
+ down" 
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downwards, and having good 
VE Butments at the Ends, they 

=X ſerve for a Kind of Arch. 
X Camera OBscura, is the 
Name of an Optick Machine; 
wherein (the Light only coming 
through a double Convex-Glaſs,) 
Objects expoſed to broad Day- 
light, and oppoſite to the Glaſs, 
are repreſented inverted upon 
any white Matter, placed with- 
in the Machine in the Focus of 
the Glaſs. The firſt who ob- 
"XZ ſerved this Phænomona was 
Baptiſta Porta, lib. 4. c. 2. Ma- 
gia Naturalis, 
= The Repreſentations of Ob- 
= jects in this Machine are won- 
= derfully pleaſant, not only be- 
X cauſe they appear in the juſt 
XX Proportions, and are endued 
with all the natural Colours of 
their Objects, but likewiſe ſhew 
their various Motions, which 
no Art can imitate ; and a skil- 
ful Painter, by means of one of 
X theſe Machines, may obſerve 
many Things from the Contem- 
plation of the appearing of Ob- 
jects therein, that will be an 
Help to the Perfection of the 
Art of Painting ; and even & 
Bungler may accurately enough 
delineate Objects by Means of it. 
Mr. £Graveſande, at the End 
of his Perſpective, has given 
the Deſcription and Uſe of two 
Machines of this Kind, being 
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made, eſpecially the former. 
Caxckx, one of the twelve 
Signs of the Zodiack, drawn on 
the Globe in the Figure of a 
Crab, and thus mark'd S, and 
that Circle that is parellel to 
the Equinoctial, and paſſes 
through the Beginning of this 
Sign, is called the Tropick of 
Cancer, or the Northern Tropick ; 


the beſt that have as yet been 
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to which Circle when the Sun 
comes, it makes the Summer Sol- 
ſtice, and is turning his Courſe 
back again towards the Equi- 
noctial. 

Canis Major and Minor, the 
nan and leſſer Dog, are two 

nſtellations of Stars drawn 
upon the Globe in Figure of 
this Animal, and the greater of 
them has in his Mouth that yaſt 
Star called 

CAanicuLvus, or the Dog-Star, 
which riftng and ſetting with 
the Sun from about the 24th of 
Fuly to the 28th of Auguſt, gives 
occaſion to that Time, which is 
uſually very hot and dry, to be 
called the Canicular, or Dog- 


Days. 

3 a Piece of Ordnance. 
See Ordnance, 

CAN NON-ROov Ar, is a Piece 
of Ordnance, eight Inches in 
Diameter in the Bore, twelve 
Foot long, weighs eight thouſand 
Pounds; its Charge is thirty two 
Pounds of, Powder; its Ball is 
forty eight Pounds Weight, and 
ſeven Inches and a half in Dia- 
meter, and ſhoots point- blank 
one hundred and eighty five 
Paces. 

Canon, in Arithmetick, is a 
Rule to ſolve all Things of the 
ſame Nature with the preſent 
Enquiry. Thus every laſt Step 
of an AA. in Algebra, is 
ſuch a Canon, and if turn'd in- 
to Words, is a Rule to ſolve all 

ueſtions of the ſame Nature 
with that propoſed. The Ta- 
bles of Legarithms, Artificial 
Sines, and Tangents, are called 
likewiſe by the Name of Ca- 
non. 

Caxon, in Muſick, is a Line 
of any Length, ſhewing by its 
Diviſions, how muſical Inter- 
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vals are diſtinguiſh'd according 
ro the Ratio's or Proportions 
that the Sounds terminating the 
Intervals bear one to another, 
when conſider'd according to 
their Degree of being acute or 
grave. As the Diapaſon con- 
ſiſts in a double Ratio, the Dia- 
__ in a Seſquialteral, the 

lateſſaron in a Seſquitertian, 
and the Tone itſelf, by which 
the Diapente and the Diateſ- 
ſaron differ, in a Seſquioctave, 
Ec. | 

CanTALIVERS, in Architec- 
ture, are a kind of Modillons ; 
only thoſe are plain, but theſe 
are carv'd. 'They are much the 
ſame with Cartouzes, and are 
ſet as Modillons are, under the 
Corona of the Corniſh of a 
Building. 

CAN VAS- BAGS, or Earth- 
Bags, are Bags holding about 
a Cubick Foot of Earth, and 
are uſed to raiſe a Parapet in 
haſte, or to repair one that was 
beaten down. They are chiefly 
uſed when the Ground is rocky, 
and affords no Earth to carry 
on the Approaches: Then are 
theſe Bags of Earth very ne- 
ceſſary, which can be fill'd at a- 
nother Place, and remov'd at 
Pleaſure. Theſe Bags are ſome- 
times, upon occaſion, fill'd with 
Powder. , 

Cay-SQuargs, are broad 
Pieces of Iron on each Side of 
the Carriage of a great Gun, 
and Jock'd over the Trunniens 
of the Piece with an Iron Pin. 
Their Uſe is to keep the Piece 
From flying out of the Carria 
when it is ſhot oft with its 


Mouth lying very low, or, as 
they call it, under Metal. 
Capacir v, is the ſolid Con- 


tent of any Body; alſo our hol- 
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low Meaſures for Wine, Beer, 
Corn, &c. are called Meaſures 
of Capacity. 

Cars, or Promontory, is any 
high Land, running out with a 
Point 1nto the Sea; as Cape Ver- 
de, Cape Horn, the Cape of Good 
Hope, Ee. 

CarELLA, a bright Fix'd Star 
in the Left Shoulder of Auriga, 
whoſe Longitude is ſeventy ſe- 
ven Deg. ſixteen Min. Lat. twen- 
ty two Deg. fifty Min. and Right- 
Aſcenſion ſeyenty three Deg. ſe- 
ven Min. 

Carrrar, of a Baſtion, is a 
Line drawn from the Angle of 
a Polygon to the Point of the 
Baſtion, or from the Point of 
the Baſtion to the Middle of the 
Gorge. Theſe Capitals are from 
thirty five to forty Fathom in 
Length, that is, from the Point of 
the Baſtion to the Place where 
the two Demi-Gorges meet. 

CariTaAL, or Chapital, or Cha- 

iter, ſignifies the Top of a Pil- 

r; and this 1s different,accord- 
ing to the different Orders. 

CaiTAL-LINxE. See Line. 

CAPONNIERE, is a cover'd 
Lodgment of about four or five 
Foot broad, encompaſſed with a 
little Parapet of about two Foot 
high, which ſerves to ſupport 
divers Planks laden with Earth. 

This Lodgment is large e- 
nough to contain fifteen or twen- 
ty Soldiers, and is uſually pla- 
ced upon the Extremity of the 
Counterſcarp, having ſometimes 
ſeveral little Embraſures made 
therein, uſually called Mad- 
neſſes. They are generally on 
the Glacis, or in dry Moats. 

Carrrcorn, the Goat, one of 
the Zodiacal Signs, mark'd thus 
Yr The Tropick of Capricorn, 
or the Southern Tropick, paſſes 

through 
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through the firſt Degree of this 
Sign, at twenty three Deg. thir- 


ty Min. Diſtance from the E- 
Auinoctial. 

© © Caracr, is the 1 Part of 

| any Quantity, or Weight; be- 
ing a Word uſed by Minters and 

Goldſmiths, who divide it into 

four Parts, which they call Grains 

of a Carat; and one of theſe 

they ſubdivide into Halyes and 
uarters. 

Ar. ACaratof Gold is pro- 
perly the Weight of twenty four 
Grains, or one Scruple ; ſo that 
24 Carats make an Ounce. 

And if an Ounce of Gold be 
ſo pure, that in its Purification 
with Antimony, or otherwiſe, it 
loſes nothing at all, it is then 
ſaid to be Gold of twenty four 
Carats : If it loſes one Carat, 
it is then Gold of twenty three 
Carats: If it loſes two Carats, 
it is called Gold of twenty two 
Carats, &c. 

A Carat of Diamonds, Pearls, 
or Precious - Stones, is the 
Weight of four Grains only. 

Carcvs, is an Iron Caſe, or 
hollow Capacity, about the Big- 
neſs of a Bomb; fometimes 
made all of Iron, except two or 
three Holes, through which the 
Fire is to blaze; and ſometimes 
made only of Iron Bars, or 
Hoops, and then cover'd over 
with pitch'd Cloth, Hemp, Oc. 
and fill'd with ſeveral Kinds of 
Materials for firing of Houſes. 
Theyarethrown out of Mortar- 
Pieces into befieg'd Places, &c 

Carr. See Chard. 

Canpinalt-Winps, are the 
South, Weſt, North, and Eaft 
Points of the Compaſs : Alſo the 
Equinoctial and Solftitial Points 

of the Ecliptick, are called the 
Four Cardinal-Points. 
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CanrDixnAL - S1Gns, are the 
Signs of the Zodiack, Arjes, 
Libra, Cancer, and Capricorn. 

Canriace of à great Gun, is 
the Frame of Timber, on which 
a Piece of Ordnance is laid, 
fix'd, and mounted. The com- 
mon Proportion is one and & 
half of the Length of the Gun 
for the Carriage; the Wheels 
half of the Length of the Piece 
in Height, and four Times the 
Diameter of the Bore of the 
Gun, gives the Depth of the 
Planks at the Fore-End, in the 
Middle three and a half. 

CarToucut, the ſame as 
Cartridges 

CanTRIDGES, Or Cartriages, 
are Caſes of Paper, or Parch- 
ment, fitted exactly to the Bore 
of a Piece of Ordnance, and 
eontaining its due Charge of 
Powder. 

CarTovuzEs, are Ornaments 
of carv'd Work, of no determi- 
nate Figure, whoſe Uſe is to re- 
ceive a Motto, or Inſcription. 

CaryATIDES, from the Greek 
Cariatydes, a People of Caria. 
Theſe in ArchiteQure ſignify 
certain Figures of Captive Wo- 
men, with their Arms cut off, 
cloathed after the Manner of 
that Nation, down to their Feet, 
and ſerve, inſtead of Columns, 
to ſupport the Entablements. 

CascABELL, is the hinder- 
moſt round Knob, or the utmoſt 
Part of the Breech of a Piece 
of Ordnance. 

CascapE, an Italian Word, 
that ſignifies a Fall of Waters, 
either natural or artificial. 

Cascan, in Fortification, is 
a certain Hole, or hollow Place 
in Figure of aWell,fromwhence 
a Gallery, dug in like Manner' 
under Ground, 1s conyey'd to 

give 
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give Air to the Enemies Mine. 
Some of theſe are more hollow 
than others, and they are uſual- 
ly made in the Retrenchment 
of the Platform near the Wall. 

CasSEMATE, in Fortification. 
This ſometimes ſignifies a Well, 
with its ſeveral ſubterraneous 
Branches, or Paſfages, dug in 
the Paſſage of the Baſtion, till the 
Miner is heard at Work, and 
Air given to the Mine. It ſome- 
times ſignifies 

A Vault of Stone-Work in 
that Part of the Flank of a Baſ- 
rion being next to the Curtain, 
on Purpoſe to fire upon the E- 
nemy, and to defend the Face 
of the oppoſite Baſtion of the 
Moar. 

It ſometimes conſiſts of three 
Platforms, one above another. 
the Terre-plan of the Baſtion 
being the higheſt. Behind the 
Parapet that fronts along the 
Line of the Flank, there are 
Guns placed, loaded with Car- 
tridges of ſmall Shot, to ſcour 
along the Ditch; and theſe are 
cover'd from the Enemies Bat- 
teries arg Earth-Works, faced 
or lined with Walls, and are 
called Orillons, or Epaulments. 

CasERN, in Fortification, is 
a little Room, Lodgment, or a 
Building, eredted between the 


Houſes of fortified Towns and 


the Rampart, ferying as Ap- 
ments, or Lodgings, for the 
Soldiers of the Garriſon, to eaſe 
the Garriſon : 'There are com- 
monly two Beds in each Caſern 
for ſix Soldiers to lie in, three 
and three in a Bed; but the 
third Part of them being always 
upon the Guard, there are but 
four left in the Caſern, two-in 
a Bed, 


AD, Ec. proceeding 
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Csk-Snor, are Musket- 
Balls, Stones, old Iron, c. 
put into Caſes, and ſo ſhot out 
of great Guns; and they are 
principally uſed at Sea, to clear 
the Enemies Decks, when they 
are full of Men. 

Cass10PEA, the Name of one 
of the Conſtellations of the Fix'd 
Stars in the Northern Hemiſ- 
phere, conſiſting of twenty five 
Stars, and is placed oppoſite to 
the great Bear, on the other 
Side the Pole-Star. 

Cas r a Point of Traverſe, in 
Navigation, ſignifies to prick 
down on the Chart the Point of 
the Compaſs any Land bears 
from you, or to find on what 
Point the Ship bears at any In- 
ſtant, or what Way the Ship 
has made. 

CasTor, a Fix'd Star of the 
ſecond Magnitude in Gemini, 
whoſe Longitude is one hun- 
dred and five Deg. forty one 
Min. Latitude ten Deg. two 
Min. 

Cas rox and Pollux, are two 
Meteors, that ſometimes, in a 
great Storm at Sea, appear 
ſticking to ſome Part of the 
Ship, in the Shape of fiery 
Balls; and when but one of them 
is ſeen, it is called Helena; and 
both of them are by ſome called 
Tyndarides. 

A Conſtellation of the Fix'd 
Stars being the ſame with Ge- 
mini, one of the twelve Signs 
of the Zodiack, is ealled by the 
Name of Caſtor and Pollux. 

CATACAUSTICKS, or Cauſticks 
by Refiefion. Theſe Curves are 

enerated after the following 
— : If there be an infinite 
Number of Rays, as 4B, A C, 


radis- 


from the 
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radiating Point 4, and reflected 
at any — Curve, B DH, fo 
that the Angles of Incidence be 
ſtill equal to thoſe of Reflection, 
then the Curve BEG, to which 
the reflected Rays, BI, CE, 
DE, Ec. are Tangents conti- 
nually ; as in the Points 1, E, F, 
Ec. is called the Cauſtick by Re- 
fection. Or it is the ſame Thing, 
if we ſay, that a Catacauſtic 
Curve is that form'd by join 
the Points of Concurrence o 
the ſeveral reflected Rays. And 
if the reflected Ray IB be = 
duced to X, ſo that 4 B B. 
and the Curve KL be the Evo- 
luta of the Cauſtick B E G, be- 
ginning at the Point X, then 


the Portion of the Cauſtick B E 
2 AC - AB+CE—BI conti- 
nually. Or if any two incident 
Rays, as AB, AC, be taken, 
that Portion of the Cauſtick, 
that is eyolved, while the Ray 
AB approaches to a Coincidence 
with ＋ C, is equal to the Dif- 
ference of thoſe incident Rays 
+ the Differenc eof the reflected 
Rays. 

When the given Curve B DH 
is a Geometrical one, the Cau- 


Kick will be ſa too, and the 
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Cauſtick will always be reQi- 
fiable. 

The Cauſtick of the Circle is 
a Cycloid, form'd by the Revo- 
lution of a Circle along a Circle. 

The Cauftick of the vulgar 
Semi-Cycloid, when the Rays 
are parallel to the Axis thereof, 
is alſo a vulgar Cycloid, deſcri- 
bed by the — of a Cir- 
cle upon the ſame Baſe. 

The Cauſtick of the Loga- 
rithmick Spiral is the ſame 
Curve. 

Car Acousricxs, or Cata- 
phonicks, is the Science of re- 
flected Sounds; or that which 
treats of the Doctrine and Pro- 
portions of Echoes. 

CAT ADIO TICAL TETEScO R, 
or Refletting Teleſcope. See Te- 
leſeope: 

CATARACT, is a Precipice in 
the Channel of a River, cauſed 
by Rocks, or other Obſtacles, 
hindering the Courſe of its 
Stream, from whence the Wa- 
ter falls with great Impetuoſity ; 
as, the River Nile has two ; * 
River Wologda in Muſcovy ; the 
River Zaire in the Kingdom of 
Congo, &c. 

Careuks, are thoſe Parts of 
a Clock that hold by hooking, 
and catching hold of. 

CarENARIA, the Name of a 
Curve-Line, form'd by a Rope, 
hanging freely from two Points 
of Suſpenſion, whether the Points 
be horizontal, or not. 

The Nature of this Curve was 
ſought after in Galileo's Time; 
but little was done concerning 
it, till the Year 1690 Mr. 
Bernoulli propoſed itas a Problem 
ro the — of Eu- 
rope. 

This Catenary is a Curve 
of the Mechanical Kind, and 

| cannot 
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cannot be expreſſed by a deter- 
minate Algebraick Equation. 
If you ſuppoſe a Line heavy 
and flexible, firmly fixed to 
the Points AB, the Extremes 
thereof, then the Weight 
thereof will bend it into the 
Curve ACB, called the Catena 
ry, whoſe fundamental Proper- 
ty, if DB, d c, be parallel to the 


— 
5 
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Horizon, C D perpendicular to 
AB, and Bb parallel ro CD, 
and the Points D and d infinitely 
near to one another, and 7 — 
any given Quantity will be 
— 4 * b . : 4 CB. The 
Demonſtration of this Property, 
as alſo of ſeveral others, may 
be ſeen in what was publiſhed 
by Dr. Gregory in the Year 1697, 
for the Month of Auguſt. 
Carukrus, the perpendicular 
Leg of a Right-angled Triangle, 
is often called by this Name. 
Alſo Cathetus, in Catoptricks, is a 


Line drawn from the Point of 


Reflection perpendicular to the 
Plane of the Glaſs. 

Ca rukrus, in Architecture, is 
taken for a Line ſuppoſed to 
croſs the Middle of a Cylindri- 
cal Body directly, as of a Bal- 
lifter, or Column. Inthe Ionick 
Chapiter it is alſo a Line falling 
perpendicularly,and paſling thro' 
the Centre or Eye of the Vo- 
luta. 

Carukrus of Incidence, is a 
R ight Line drawn from a Point 
of the Object, perpendicular to 
the reflecting Line. 

Ca ruxr vs of Reſtection, or Ca- 
betus of the Eye, is a Right 
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Line, drawn from the Eye, per- 
pendicular to the refleCting 
Line. | 
CATOPTRICKS, is that Part of 
Opticks that treats of Reflex 
Viſion, and explains the Laws 
and Properties of Reflection. 
This 1s a very diverting and 
uſeful Part of Knowledge. The 
Phenomena arifing from the Ef- 


fects of the Inſtruments that ha ve F | 
been invented in this Art, are 


ſurprizing, even to thoſe who 


know the Reaſons of the Phe- 


nomena they exhibit : But ma- 
ny of thoſe, who are ignorant 
thereof, have thought that thoſe 
wonderful Phenomena were pro- 
duced by Divination. And thoſe 
crafty Knaves, called Conju- 
rers, or Cunning Men, have 
often had Recourſe to Catop- 
trick Inſtruments, to help on the 
Buſineſs of more profoundly de- 
ceiving ignorant People that 
came to them. ; 

CavaLits, in Fortification, is 


a Heap of Earth raiſed in a 


Fortreſs, to lodge the Cannon 
for ſcouring the Field, or oppo- 
ſing a commanding Work. They 
are ſometimes of a round, and 
ſometimes of a ſquare Figure; 
and the Top is bordered with a 
Parapet, to coyer the Cannon 
mounted in it. There muſt be 
twelve Foot between Cannon 
and Cannon; and if they are 
raiſed on the Incloſure of any 
Place, whether in the Middle 
of the Curtain, or in the Gorge 
or Baſtion, they are generally fif- 
teen or eighteen Foot high above 
the Terre-Plan of the Rampart. 

A Cavalier is ſometimes called 
a Double Baſtion; and the Uſe 
thereof is to overlook the Ene- 
my's Batteries, and to ſcour 
their Trenches, 


CavAziox, 


— 
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. CavatzioN, 1 is 
the Digging or Hollowing a wa 
of the Larth from the — 
tion of a Building; and this may 
be one ſixth Part of the Height 
of the whole Building. 

Ca vr ro, is a round concave 
Moulding, having a quite con- 
trary Effect to the Quarter- 
Round. The Workmen call it a 
Mouth, when it is in its natural 
Situation ; and Throat, when it 
is turned upſide down. 

CavuxinG, in ArchiteQure, is 
Dove-tailing acroſs. 

Cavilicorli, in Architecture, 
are the little carved Scrolls, 
which are under the Abacus in 
the Corinthian Order. 

Causricx Curves. See Ca- 
tacauſticks, and Diacauſlicks. 

CazgerN. See Caſern. 

CAazEMATE». See Caſemate. 

Cox us, a Fixed Star of the 
firſt Magnitude, in the left 
Shoulder of Bootes; whoſe Lon- 
gitude is 194 deg- 5 min. Lat. 
49 deg- 33 min. and Right Af- 
icenſion 215 deg. 39 min. 

CELEniTy, is the Swiftneſs of 
any Body in Motion ; and is de- 
fined to be an Affection of Mo- 
tion, by which any movable Bo- 
dy runs thro” a given Space in a 
given Time. 

CELESTIAL GLoBE. See Globe. 

CEnTAUR, a Southern Con- 
ſtellation, conſiſting of forty 
Stars. 

CN TESsu, is the hundredth 
Part of any Thing. 

CENTRAL RuLs, is a Rule 
found out by Mr. Thomas Baker, 
and by him publiſh'd, in his Geo- 
metrical Key, in the Year 1684; 
whereby he finds the Centre of 
a Circle, that is to cut a given 
Parabola in as many Points as 
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an Equation, to be conſtructed, 
has real Roots: And by that 


Means he conſtructs all Equa- 


tions, not exceeding Biquadra- 
ticks, without any previous Re- 
duction or Alteration whatio- 
ver. 

CENTRE of à Circle, is a Point 
within the ſame, from whence 
all Right Lines, that are drawn 
to the Circumference of the 
Circle, are equal to each other. 

CENTRE of @ Dial, is that Point 
where the Axis of the World 
interſects the Plane of the Dial: 
And fo, in thoſe Dials that have 
Centres, it is that Point where- 
in all the Hour-Lines meet. All 
Dials have Centres, but ſuch as 
are parallel ro the Axis of the 
World. 

 Cenrtrs ef an Ellipſis, is that 
Point thereof, wherein the Dia- 
meters interſect each other; or 
it is that Point biſecting any 
Diameter. 

Cxx TAGE of the Eguant, in the 
old Aſtronomy, is a Point in 
the Line of the Apbelion, being 
ſo far diſtant from the Centre of 
the Excentrick, towards the Aphe- 
lion, as the Sun is from the Cen- 
tre of the Excentrick, towards the 
Perihelion. 

CEnTRE of Gravity of any Bo- 
4; is ſuch a Point thereof, that 
it the Body be ſupported on it, 
or ſuſpended from it, the Body 
will reft in any given Situation. 

CExnTRE (Common) of Gravity 
of two Bodies, is a Point in a 
Right Line, joining their Cen- 
tres, ſo poſited, that their Di- 
ſtances from it are recipro- 
cally proportional to theWeights 
of the Bodies. And if there be 
another Body in the ſame Right 
Line, ſo placed, that its Diſtance 

| from 
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from ſome Point in it be reci- 
procally, as the Weight of both 
the former Bodies taken toge- 
ther, that Point ſhall be the 
Common Centre of Gravity of 
all three of the Bodies. Under- 


ſtand the ſame of the Common 


Centre of Gravity of four, or 
more Bodies. 

The Common Centre of Gra- 
vity of two or more Bodies, does 
not change its State of Motion, 
or Reſt, by the Actions of Bo- 
dies among themſelves. And ſo 
the Common Centre of Gravity 
of all Bodies, mutually acting 
upon each other, (all external 
Actions and Impediments being 
excluded) will either reſt, or 
move uniformly forwards in a 
Straight Line. 

If the Elements, or infinitely 
ſmall Parts, as M m, Nu, of 
any Figure S A H, be conceived 
as ſo many Weights hung to the 
Axis AE, the Point of Suſpen- 
fien being in the Vertex 4, the 
Centre of Gravity X. in that 
Axis, will be determined, divi- 


ding the Sum of the Momenta 


of all thoſe ſmall Weights by 
the Sum of them of all, that is, 


8 


if AP x, MPA, Pp x, 
then is one of the ſmall Weights, 
2yx, and the Sum of them all, 
2 Sy x, the Momentum of one 
of the Small Weights 1s 27 x x, 
and the Sum ofthem all is 285 x; 
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whence the Diſtance of the Cen- 
tre of Gravity from the Vertex, 


S 
ud ſo when you have 


* 
* flowing Quantities of theſe 
Fluxions, yxx, and y x, the 
Centre of Gravity will be de- 
termined. 

— Figure, whether ſu- 
perficial or ſolid, which is ge- 
nerated by the Motion of a Line 


or Figure, is equal to the Rect- | 
angle under the generating Mag- 


nitude, and the Way of its Cen- 
tre of Gravity, or the Line 
which the Centre of Grayity de- 
ſcribes. 

Mr. Borellus, in Lib. de Motu 
Animalium, Part 1. Prop. 134. 
ſays, That the Centre of Gravi 
of a human Body, when extend- 
ed, is between the Nates and 
Pubis; and ſo the whole Gravi- 
ty of the Body centres in that 
Place where Nature has allot- 
ted the Seat of the Genirals ; 
which, no doubt, was for facili- 
rating the Buſineſs of Coition. 

CxxraR of an Hyperbola, is 
that Point wherein the Diame- 
ters meet; or It is that Point 
biſecting any Diameter, and is 
without the Figure, and com- 
mon to the oppoſite Section. 


CenTae of Magnitude of any 


Body, is that Point which is e- 


gually remote from its extreme 
arts, In Homogeneal Bodies, 
that can be cut into like and 
equal Parts, according to their 
Length, the Centre of Gravity 
is the ſame as the Centre of 
Magnitude. 

Such an Homogeneal Body is, 
for Example, a Leaden Cylin- 
der, that can be cut lengthwiſe 
into like Parts; for 

Length 


if the | 
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Length thereof be conceived to 
be Fivided into three or more 
equal Parts, it will be cut into 
equal and like Cylinders. 

CENTRE of Motion of any Bo- 
dy, is the Point about which any 
Body moves, when faſten'd any 
ways to it, or made to reyolye 
round it. 

CxxrxE of Ofcillation, is a 
Point, wherein, if all the Gra- 
vity of a Compound Pendulum 
be collected, every Oſeillation 
will ſtill be performed in the 
ſame Time as before. Or it is 
that Point of a Compound Pen- 
dulum, whoſe Diſtance from 
the Point of Suſpenſion is equal 
to the Length of a Simple Pen- 
dulum, whoſe Ofcillations are 
performed in the ſame Time as 
the Oſcillation of the Compound 
ones. 

If ſeyeral Weights, 
D, H, B, being ſuppoſed 
to gravitate in the Points 
D, H, B, do keep at the 
ſame Diſtance, withRe- TD 


A 


rd to one another, and 
orm the Point of Suſ- 0 
enſion 4, on the in- 


exible Rod 4 B, and, 
oſeillating about the 
Point 4, do make a 
Compound Pendulum, B 
the Diſtance of O, the Centre 
of Oſcillation from the Point of 
Suſpenſion 4, will be had, by 
drawing each of the Weights 
into 1 bre of * Diſtan- 
ces, and dividing the Aggregate 
by the Sum of the Ne 
of the ſame. Weights. 

The Centre (0) of Oſcillation 
of a Straight Line AB will be 
diſtant from A, the Point of Suſ- 
penſion, 
The Centre (O) of Oſcillation of 
the Equicrural Triangle 4 8 H, 


J of the whole Line. 
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oſcillating about the Axis RI 
rallel to the Baſe SH, will 
e diſtant from 4, the Point of 

Suſpenſion, +4 of A E. 


| YR"; "TORN 
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And if S AH was the Com- 
mon Parabola, A being the Ver- 
rex, and AE the Axis, then the 
Diſtance AO= + AE. 

CxxrRE of Percuſſion, is that 
Point of a Body in Motion, 
wherein all the Forces of that 
Body are united into one; or it 
is that Point wherein the Stroke 
of the Body will be greateſt ; 
and is much the ſame, with Re- 
ſpe to the Forces, as the Centre 


of Gravity to the Weights. 


The Centre of Percuſſion is 
the ſame as the Centre of Of- 
cillation, if the Striking Body 
revolves about a fixed Point; 
ety a Stick W a Cylindri- 
cal Fi , fu ng the Centre 
of Motion * — Hand, will 
ſtrike the greateſt Blow at a 
Diſtance, about + of its Length 
from the Hand. 

The Centre of Percuſhon 1s 
the ſame as the Centre of Gra- 
vity, if all the Parts of the ſtri- 
king Body are carry'd by a pa- 
rallel Motion, or move with the 
ſame Velocity. 

CenTrE of a Regular Polygon, 
or Regular Body, is the ſame as 
that of the inſcrib'd Circle or 
Sphere, 

CenTRE 


CE 


CxxraE of 4 Sphere, , is a 
Point in the Middle thereof, 
from whence all Right Lines, 
drawn to the Superfic ies, are e- 
qual to one another. 

CENTRIFUGAL Fox cx, is that 

Force by which all Bodies that 
move round any other Body in 
a Curve, do endeayour to fly 
off in every Point of the Curve. 

CEenTRIPETAL Foxc k, is that 
by which a Body is every where 
impelled, or any how tends 
towards ſome Point, as a Cen- 
tre. Among which may be 
reckon'd Gravity, whereby Bo- 
dies tend towards the Centre of 
the Earth; the magnetical 

Attraction whereby it draws 
Iron ; and that Force, whatever 
it be, whereby the Planets arc 
continually drawn back from 
Right-lin'd Motions; and made 
to move in Curves. | 

The Centripetal and Centri- 
fugal Force of the ſame revol- 
ving Body in the ſame Point of 
the Curve.that 1t deſcribes, are 
always equal and contrary, 

If a Body P, in revolving 
about the Centre S deſcribes 
the Curve 4 PN, and the Right 
Line PR touches the Curve in 


P 
= 


4 S A 
P, and the Line QR be drawn 
parallel, and infinitely near to 


SP, and ST, be drawn per- 
pendicular to SP, then will 


the Centripetal Force in any 


Point P of the Curve be reci- 
procally proportional to 

—2 —ͤ— 

SP XOT 


CH 

If the Periodick Times of 
Bodies, revolving in Circles, be 
as any Power R” of the Radii, 


then the Centripetal Force will 


be reciprocally as the Power 


Ri. And contrarywiſe, 


If the Body P, tending to any I 


given Point R, moves in the 


Perimeter of any given Conick 
Section, whoſe Centre is C, and | 


C 


if the Line CG be drawn from 


the Centre C, parallel to the | 


Ray RP, meeting the Tangent 
to the Section at G, the Law of 
the Centripetal Force will be as 
0; - 20 | 
| - > ko 

CEenTROBARYCAL, Is What re- 
lates to the Centre of Gravity. 

Cxrurtvs, a Conſtellation in 

the Northern Hemiſphere, con- 
ſiting of ſeventeen Stars. 

Crus, the Whale, a Southern 
Conſtellation, conſiſting of twen- 
ty three Stars. | 

Cn ain, an Inftrament of hard 
Wire, diſtinguiſh'd into a hun- 
dred equal Parts, called Links, 
being uſed to meaſure Lengths 
in ſurveying of Land. 'They 
are of ſeveral Sorts ; as 

1. A Chain of a hundred Foot 
long, each Link being one Foot 
in Length, and at each tenth Foot 
there is a Plate of Braſs, with a 
Figure engraved upon it, ſhew- 
ing readily how many Links are 
from the Beginning of the 
Chain ; and for more Eaſe in 


reckoning, there is, or * 
| C, 
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de x Braſs Ring at every five 


Links, that is, one between 


every two Plates. 

This Chain is moſt conve- 
nient for meaſuring of large 
Diſtances. 

2. A Chain of ſixteen Foot 
and a half in Length, and made 
ſo as to contain a hundred Links, 
with Rings at every tenth 
Link. This Chain is moſt uſe- 
ful in meaſuring ſmall Gardens, 


'or Orchards, by Perch or Pole 


- 


Meaſure. "0 
A Chain of four Poles or 
Perches in _— (called Gun- 
ter's Chain,) which is ſixty fix 
Foot, or twenty two Yards ; 
for each Perch contains fixteen 
Foot and a half, This whole 
Chain is divided into a hundred 
Links; whereof twenty five is 
an exact Perch or Pole; and 
for readily accounti 
uſually a remarkable Diſtinction 
ſome Plate, or large Ring, 
at the End of twenty five Links; 
alſo at the End of every tenth 
Link it is uſual to faſten a Plate 
of Braſs with Notches in it, 
ſhewing how many Links are 
from the Beginning of the Chain; 
and this Chain, of all others, is 
the moſt conyenient for Land- 
Meaſure. 

If two Lengths for finding 
the Area of any Paralellogram, 
Tri See, in Acres, Roods, 
and Perches, be given in Chains 
and Links ; and if the Links be 
above ten, yon ſet the Chains 
and Links down with a Prick 


of the Pen between them; but 
f under” ten, a Cypher be ſet 
before the Links, and you mul- 
iply the two Lengths like deci- 
mal Fra&ions. Then if five 
igures towards the Right Hand 


„there is 
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be cut off, the Figures to the 
Left Hand will be Acres. f 

If the five Figures eut off be 
multiplied by 4; and five Fi- 
gures be again cut off towards 
the Right Hand from this laſt 
Product, the reſt will be Roods: 

Laſtly, multiply the five Fi- 
gures cut off at the ſecond Mul- 
tiplication by 40; and five Fi- 
gures being cut off, the reſt will 
be ſquare Perches or Poles. 

Cnatx-Suor, is two Bullets, 
or rather Half-Bullets, faſten'd 
together with a Chain, their 
Uſe being chiefly to ſhoot down 
Maſts, or cut the Rigging of a 
Ship, Ec. 

CnamBer, is that Part of the 
Cavity of a great Gun, where her 
Carriage lies. 

CuaMBRrANLE, an Ornament 
in Maſonry and Joiners Work, 
bordering the three Sides of 
Doors, Windows, and Chim- 
neys, and is different according 
to the ſeveral Orders, and con- 
ſiſts of three Parts, diz. the 
Top, called the Traverſe, and 
the two Sides the Aſcendants. | 

CuAxpELIERS, in Fortifica- 
tion, are wooden Parapets made 
of two upright Stakes, about 
ſix Foot high, ſupporting divers 
Plankslaid a-croſs one another, 
or Bavins filled with Earth. 
They are made uſe of in Ap- 
proaches, Galleries, and Mines, 
to cover the Workmen, and to 
hinder the Beſieged from for- 
eing them to quit their Labour. 
Theſe differ from Blinds only 
in this, viz. that the former 
ſerve to cover the Pioneers be- 
fore, and the latter to cover 


them over Head. 


CuaxEt, in the Tonick Capital, 
is a Part ſomewhat hollow under 
1 the 
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the Abacus after the Liſtel, 
and lies upon the Echinus, 
having its Contours or Turn- 
ings on each Side to make the 
Voluta's. 

Cuapir ERS, in Architefture, 
are the Crowns, or upper Parts 
of a Pillar. Thoſe that have 
no Ornaments, are called Cha- 
piters with Mouldings, ſuch as 
the Tuſcan and Dorick; the firſt 
whereof is the moſt ſimple, ha- 
ving its Abacus 22 without 
any Mouldipgs ; but the Abacus 
of the other is crowned with an 
Aſtragal, and three Annulets 
under the Echinus. All thoſe 
that have Leaves and cary'd 
Ornaments, are term'd Chapi- 
ters with Sculptures, and the 
firſt of them is the Corinthian, 
which is adorned with two 


Rows of Leaves; as alſo eight 


Rane and as many leſs Vo- 
uta's, plac'd under a Body cal- 
led Tympanum. . Theſe are cal- 
led uſually Capitals. 

CnaPTRELsS, in Architecture, 
are the ſame with Impoſts, and 
ſignify thoſe Parts on which the 
Feet of Arches ſtand, and their 
Height or Thiekneſs is common- 
ly equal to the Breadth of the 
lower Part of the Key-Stone. 

CHARACTERISTICK of 4 Lo- 
garithm, See Index, or Expo- 
ne t. 

Crnanacters (MaruznAri- 
c A,) are certain Marks in- 
vented by Mathematicians, for 
avoiding Prolixity, and more 


clearly conveying their Thoughts 


to. Learners, and are as fol- 
low; h 

== is the Mark of Equality, 
(tho* Deſcartes, and ſome others, 
uſe this B,) and fignifies that 
the Quantities on each Side of 
it are equal to one another; as, 


2 —5, it is read aleſs 
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b, ſignifies that 4 is equal 


to h. 


a Exiſtence of the Quantity 


it ſtands before, and is called 


an affirmative and poſitive Sign, 
becauſe it implies the Quantity 
to be of a 


the following Sign — | 

This affirmative Sign is. alſo 
the Mark of Addition, and ſig- 
nifies that the Quantities on 
each Side of it are added toge- 
ther; as, if you ſee ab, 
3+5, it implies that 4 is added 
to b, or 3 added to 5, and is 
uſually read a more b. 

— This is the Note of Ne- 
gation, negative Exiſtence, or 
Non- entity; and whenever it 
ſtands alone before any Quan- 
tity, it ſhews that Quantity to 
be leſs than nothing, and there- 
fore ſuch Quantities are called 
negative Quantities; as —5 is 
a negative Quantity, or 5 ef 
than nothing. 

This negative Sign is alſo the 
Mark of Subſtraction, and ſig- 
nifies, that the 2 on each 
Side of it, are ſubſtracted from 
each other; as when you ſee 
b, or b 
ſubſtracted from 4. 

, or 1; is the Character 


expreſſing the Difference be- 


tween two Quantities when it 


is not yet known, Which is the 


greater of the two; for here the 
Sign — cannot be uſed, becauſe 
it always ſuppoſes the Quan- 
tities following to be always 
leſs than that going before it. 

is the Sign of Multiplica- 
tion; ſhewing, that the Quan- 


tities on euch Side the ſame are 
to be multiplied by one another 


as a Xb, or AB x Cb, is to be rea 
| 4 


in Algebra, is a Sign of | 


fitive and real Na- 
ture, and is directly contrary to | 


or } 
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# multiplied by b, or AB multi- 
plied by CD. _ Gs 

— is the Mark of Diviſion, 
W Ggnifying, that the firſt of the 
two Quantities between it is 
divided by the latter; as a—b, 
ſignifies that 4 is divided by b 

is the Character of Inyo- 
lution, that is, of producing 
the Square of any Quantity, or 
of multiplying any Quantity in- 
to itſelf. In ſome Books of Alge 
bra it is placed in the Margin, 
and ſhews, that the Step of the 
Equation, againſt which itſtands, 
is to be multiplied into itſelf ; 
or if it be a Square already, 
then to- be raiſed to that Power 
that the Index ſet after the 
Character expreſſes. 2 

w is the Character of Zoo- 
lution, that is, of extracting the 
Roots out of the ſeveral Powers, 
and is the Reverſe of the laſt- 
mention'd Sign. 

:: is the Mark of Geometri- 
cal Proportiondisjun&, and is uſu- 
ally placed between two Pair of 
equal Ratio's; as 3: 6: : 4: 8 
ſhews that 3 is to 6, as 4 to 8. 

is the Mark of Geometrical 
Proportion continu d, and implies 
the Ratio to be ſtill carried on 
without any Interruption; as 
2, 4, 8, 16, 32, 64, == 

is the Sign of Radicality, 
and ſhews, (according to the In- 
dex of the Power, that is ſet over 
or after it,) that the Square, 


2d, or is to be ſo, out of any 
Quantity; as, / 16, or 16, 
r (2) 16, ſignifies the Square 
Root of 16, and / 16 is the 
ude Root of 16, 


=, or "DJ, is the Character 
f greater. And, 


de, or other Root, is extract- 


PS . | 

, or E, the Mark of the 
lefler of two Quantities. 

1 is the Sign for Parallels, 
and ſignifies that two Lines, or 
Panes, are equi-diſtant. 

A Triangle. 

Square. 

[| £2 Reftangle. 

© Circle, or the Sun. 

= Equiangular, or Similar. 

Equilateral. 

< Angle. 

L Right-Angle. 

L Perpendicular. 
:: is the Mark for Arithme- 
ical Progreſſion. —— 

4. b==c, d. This, by Wolffus, 
ſignifies, that à is to b, as c to d. 

The Characters of the Seven 
Planets are, 

h Saturn. 

jupiter. 

F Mars 

O Sol. 

2 Venus. 

Mercury. 

C Luna; Nt 
The Characters of the Twelve 
Signs are, | 

Y Aries. 

Taurus. 

N Gemini. 

& Cancer. 

N Leo, 

M Virgs: 

= Libra. 

M. Scorpio. 

Sagittarius. 

Capricorn. 

* Aquarius. 

Piſces. | 

The Characters of the A 
pedts are, 

d Conjundction. 

A — 

U Uuartlie. 
* Sie. 

& Oppoſition. 


F 2 


Cy 


The 


C H 


ſick are, 


== Demi-Quayer. 


I Baſe-Cliff. 


Treble-Cliff. 


= Tenor- Cliff. 


Counter-Tenor- Cliff. 


The chief Characters in dh. Aa 


CruanceD CryiinDER, is that 
Part of the Chaſe of a Great 
Gun, where the Powder and 
Ball are placed. 

CuaxTLESs's-Waix, ſeven Stars 
in, the Conſtellation, called U/s 
Major. f 

Cuaxrs, are Sea-Maps, for 
the Uſe of Seamen, having the 
Sea-coafts, Sands, Rocks, &. 
depifted upon them, and are 
principally of two Kinds, vit. 
the Plain Chart, and Mercator's, 

Or 


# 
3 
or rather Wright's. Of theſe 
ou will ſee more under the 
ords Plain Charts, and Mer- 
cator' Chart. | 

Cuast of a Gun, is its whole 
Length. are 

Cnausk-TR AES, or Coltrops, 
in Fortific ation, are Iron Inſtru- 
ments with four Spikes about 
four Inches long, made in ſuch 
a Manner, that let them fall 
which Way ſoever, one Point, 
will always lie uppermoſt, like a 
Nail. They are uſually ſcat- 
ter'd and thrown into Moats 
and Breaches, to gall the Horſes 
Feet, and ſtop the haſty Ap- 
proach of the Enemy. 

Cuxtmin de Ronds, in Fortifi- 
catian, is the Way of the 
Rounds, .or a Space between 
the Rampart and the low Para- 
pet under ir, for the Rounds to 
ag the ſame, with the Fauſe 
Bray. 

1 in Fortification, is 
x Wall that lines a Baſtion, 
or any other Bulwark ol Earth, 
for its greater Support; or it is 
the Solidity of the Wall from 
the Talus to the Stone-Row. 

CuxRsSoNESUS, in Geography, 
ſignifies the ſame with Peninſula, 
and is a Part of the Land en- 
cloſed all round with Water, 
except one narrow Neck, b 
which it joins to the main Land, 
that being called an Iſthmus. 
Of theſe Cherſones there are 
reckon'd up fourteen by Verenius, 
- his Geography, Chap. $. Prop. 10. 

ib. 1. 

Cux veux DE Fals k, or Friſe- 
land Horſe, is a large Joiſt, or 
Piece of Timber, about a Foot 
in Diameter, and ten or twelve 
in Length. There are driven 
a great Number of wooden 
Pins into the Sides thereof, 


about fix Foot long, crofling one 


another, and having their Ends 
arm'd with Iron Points, Their 

ring Uſe is to ftop up 

reaches, or to ſecure the Ave- 
nues of a Camp from the In- 
roads both of Horſe and Foot. 
Theſe are much the ſame with 
Turnpikes. 

Cn1L1aDs, are the Tables 0 
Logarithms; being ſo called, 
becauſe they were at firſt diyi- 
ded into Thouſands. Thus, in 
the Year 1624, Mr. Briggs pub- 
liſhed a Table of Logarithms 
for twenty Chiliads of abſolute 
Numbers, and afterwards for 


ten Chiliads more, and then for 


one more, that is, for thirty one 
Chiliads, 

And, in the Year 1628, 
Adrian Ulacque publiſhed this 
again with a Supplement of the 
Chiliads before omitted by Mr. 
Briggs; in all, making up a hun- 
dred and one Chiliads. 

Curt10GEN, a regular Plain 
Figure, of a thouſand Sides and 
Angles. FLA 

Cuon p, in general, is a Right- 
Line drawn from one Part of an 
Arch of a Circle to the other. 
But the | 

Corp. of an Arch, is a Right- 
Line joining the Extreams o 
that Arch. * 

1. A Chord is biſetted by a Per- 
pendicular drawn to it from the 
Centre of the Circle. A 

2. Chords in the ſame Circle, 
whoſe Arches are equal, are 
likewiſe themſelves equal. 

3- Unequal Chords in the ſame 
Circle, are not proportional to 
their Arches. - po Buy 

Cnorocravuy, is a particular 
Deſcription of ſome Countrey; 
as, of England, France, or any 
Part of them, Sc. 


F 3 Cuxo- 


n 

Cuxomaticx, a Term in 
Muſick, being the ſecond of the 
three Kinds, which abounds in 
Semi-Tones, and contains only 
the leaſt diactonical Degrees. 
 'CuronoLocy, as it is com- 
monly taken, is the Arithme- 
tical Computation of Time for 
hiſtorical Uſes; that thereby 
the Beginnings and Endings of 
Princes Reigns, the Revoly- 
tions of Empires and King- 
doms, Battles, Sieges, or any 
other memorable Actions, may 
be truly ſtated. | 
* Cnronoscorsg, the ſame as 
a Pendulum, to meaſure Time 
with. | 

CHRYSTALLYNE | 
Theſe, in the Ptolomaick > ny 
were two: Whereof one ſerved 
them to explain the flow Mo- 
tion of the Fixed Stars, and 
cauſed them (as they ought) 
to move one Degree Eaſtwards, 
in the ſame Space of ſeventy 
Year. * ; 
And the other helped them 
out in ſolving a Motion, which 
they called the Motion of Trepi- 
dation, or Libration ; by which 
they imagined they ſwag from 
Pole to Pole. | 

Cix A, or Cymaiſe, is what we 
call, in Engliſh, an Ogee, Ogive, 
or oy OG; by which we 
mean a Moulding waved on its 
Centre, concave at the Top, 
and convex at the Bottom, and 
which makes the uppermoſt 
Member, and, as it were, the 
Cime'or Top of large Cernices. 
Of theſe there are two Kinds : 
In the one, that Part which 
has the greateſt Projecture, is 
concave, being term'd Doucine, 
or an Upright Ogee. In the other, 
the Convex Part has the greateſt 
Proje&ure. | 


N 


HEAVENS. 


CI 


CincTuRE, in Architecture, 
is the ſame with Apophygee. 

CincLEg, is a plain Fi 
comprehended under one 
only, to which Bounding Line 
all Right Lines, that are drawn 
from à Point in the Middle of 
it, are equal to one another, 
And it may be ſuppoſed ro be 
generated thus: 2 

If the Line A B be faſtened 
at one End to the Point 4, and 


the other Point or End B there- 
of be moy'd round, till it is re- 
turn'd to the Place from whence 


it went, that Line, in thus mo- 
ving, will deſcribe a Circle; 


and the Point or End B, th 
Circymference thereof : And 
the Point A wilb be the Centre. 

1. The Area of any Circle is 
equal ta a Rectangle, under th 
Diameter, and one Quarter o 
the Circumference. 

2. The Diameter of à Circle 
is proportionate to the Circum- 
erence. 

3. If the Diameter of a Circle 
be 1, the Circumference will be 
leſs than 3.141 592653 58919323 
84624338387950 ; bur greater 
than the ſame Number, when 
the laſt Cypher is changed into 
Unity, as Van Ceulen ſhews, in 
Libro de Circula & Adſcriptis. But 
this Number being vaſtly too 
great for Practice, the Propor- 
tion of 100 to 314, in ſmall 
Circles, or of looo to 31415, 


in large ones, will be prery 
rad. 


| 

L 

. * 
ine 
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exact. But of all the Propor- 
tions in ſmall Numbers, the fol- 
lowing one of Andrew Metius 
is the moſt exact, viz. of 113 to 
3553 for it the Number 355, 
augmented by ſeven Cyphers, 
in order to bring out Decimals, 
be divided by 113, the Quotient, 
compar'd with Van Ceulen's Num- 
bers, will be found not to differ 
3 

from the Truth, 88888 

If the Diameter of a Circle 
be 1, the true Area will be 


bv, tt | 122803, 
Tos 1 T HET ad 
as is ſhewn by Mr. Leibnitzs 
in the Acta Eruditorum. 

4. Circles are in the ſame 
Proportion to one another, as 
the Squares of their Diameters. 

5. As 14 to 11, fo is the 
Square of the Diameter of a 
Circle to its Area nearly. 

6. If two Right Lines, AC, 
DE, terminating in the Peri- 
phery of a Circle, do interſe& 
each other in the Point B, 
either within the Circle, or 
(being continued) without it, 
as in the ſecond Figure, then 
ABXBC==BEXBD. 


B 
? 0 D 
A, 5 . 
7. The Angle B Ae made by 


the Tangent A B, and the Chord 
40 is equal to any Angle A EC, 


CI 


or ADC, in the Alternate 
ment AEC of the Circle. 

8. Let ACDE be a Quadrila- 
teral Figure in the Cirele, and 
the Lines AD, EC, the Diago- 


bp 


nals, then ACx ED+ AE XCD 
AD X CE. 

CixcLss of the higher Kind, 
are Curyes, wherein AP": PA 
: PM: PB. or elſe AP": PIA 
: PM": PB. ſuppoſing MP 
pendicularto AB; whence, if AP 
r, P, AB==a,then is * 
ax"—x"+*, or Ae + x" 
an Equation, expreſſing the Na- 


AN 
E 


ture of infinite Kinds of Cir- 
cles; and ſo if m=1, then will 


y*=ax—x* be an Equation of a 


Circle of the firft Kind; if 
m=2, then yi=ax*—x? will be 
an Equation of a Circle of the 
ſecond Kind. | 
CiRCLEs of Altitude, See Al- 


micanters. . : 
| CixcLEs of Declination on the 
Globe, by ſome Writers, are the 
Meridians on which the Decli- 
nation, or Diſtance from the 

F 4 quator 
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quator of any Planet or Star is 
accounted. 8 

Cixcts EO uAN r, in the old 
Aſtronomy, is a Cirele deſeribed 
on the Centre of the Equant ; 
and the principal Uſe thereof is 
to find the Variation of the firſt 
Inequality. 

CircLes of Longitude on the 
Globe, are great Circles, paſ- 
ſing thro" a Star, and the Poles 
of the Ecliptick, where they de- 
termine the Stars Longitude, 
reckon'd from the Beginning of 
Aries; and upon them the Lati- 
tudes of the Stars are accounted. 

CixcLEs of Poſition, are Cir- 
cles paſſing thro the Common 
Interſections of the Horizon and 
Meridian, and thro' any Degree 
of the Ecliptick, or the Centre 
of any Star or other Point in 
the Heavens; and are uſed for 
finding out the Situation or Po- 
ſition of any Star, SM. 

- Cixcutar NuusgRs. Theſe, 
by ſome, are ſuch whoſe Powers 
terminate in their Roots them- 
ſelyes, as 5 and 6, whoſe Powers 
doend in 5 and 6; the Square 
of 5 being 25, and of 6, 36, &c. 

CinxcuLAR VELOCITY, a Term 
in Aſtronomy ; and ſignifies, that 
Velocity of any Planet or re- 


volving Body, which is mea- 


ſured by the Arch of a Circle. 
CingpMANBIENT: See Am- 
* 


a CIRCUMFERENCE) is the outer- 
zoft Bounding Line, or Lines, 
any Plain Figure. 

_ CrxcyMFERENT OR, an Inſtru- 

ment uſed in Surveying, being a 


large Box and Needle, faſten'd 
on to the Middle of a Braſs In- 
ex, with Sights at each End of 
he Index. | 
CixcyncyRATtiON, is the Mo- 


„ Honof any Body about & Centre. 


*» 
* C * 
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i Cixcuu-PorlAR STARS, are 
near to our North Pole do 
move round it; and in our La- 
titude never ſet, or go below 
the Horizon. 6 
Cixcymscr1BED. A Figure, in 
Geometry, is ſaid to be circum- 


ſeribed, when either the An- 


gles, Sides, or Planes of the Cir- 4 


cumſcrib'd Figu 


ſcribed. 


Angles of the Figure that is in- 


 CixcumscriBeED HyPERBOLA, Þ 4 
is one that cuts its Aſymptotes, 
and contains the Parts cut off | 


within its own proper Space. 


CracyMmvaALaTion, or the Line 


of Circumvalation, in Fortifica- 
tion, is a Trench, border'd with 
a Parapet round about the Be- 
ſieger's Camp, within Cannon- 
Shot of the Place, to hinder the 
Relief of the Beſieged, and to 
ſtop Deſerters. At the Diſtance 
of a Musket Shot it is common- 
ly flank'd with Redoubts, and 
other ſmall Works, or with 
Field-Forts raiſed upon the moſt 
eminent Poſts, A Line of Cir- 
cumvalation muſt never be drawn 
at the Foot of a riſing Ground, 
for Fear leſt the Enemy, having 
ſeized on the Station, ſhould 
plant Cannon there, and ſo com- 
mand the Line. This Line is 
uſually about ſeven Foor deep, 
and twelve broad, 

C15801D. This is a Curve that 
is thus generated: Join the In- 
definite Right-Line BC at Right 
Angles to AB, the Diameter of 
the Semi-Circle AOB, and draw 
the Right Lines AH, AF, 4C, 
Ec. then if you take 1, 
AO=OF, ZC= AN, Ec. the 
Points M, O, 25, Oc. will form 
the Curve AMO Z, called, by 
Dioclen, the Inventor thereof, 4 

_ 
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cid, being — ipally deviſed 
5-4 Fading of two mean Propor- 

| 5 | 2 . " 

en raw che Right Lines, P , 
XI, perpendicular to AB, then 
rp B, PN IX 

. The Lines AK, PN, AP, 
| 255 The Line B C is an Aſymp- 

tote to the Ciſſoid, 


N 


C 
4. The Cube of the Abſciſs 


— — = —gB Mw. . 4A — 


he Diameter of the Generating 
ircleP'B, that is, AP3=P M* 
PB, is the Equation of the Curve. 

5. The Ciſſoidal Space con- 
ained under the Diameter A B, 
he Aſymptote B C, and the 
-urre of the Ciſſoiĩd 40 Z, is the 
”- of the Generating Cirele 


CV Davy. See Day. 
nr vA, is the Legal Year, 
r Annual Account of Time, 


eri, v ͤ MM... 4... xe 


AP is equal to a Solid made of 
the Square of the Semi-ordinate 
PM, into the Complement of 


CL 
which every Government ap- 
points to be uſed within its own 
Dominions; and begins with us 
the 25th Day of March. 

CLEeesyDERA, an Inftrument 
of the Antients, particularly the 
Egyptians, to meaſure Time wi 
by the Running of Water — 5 
one Veſſel into another. 

There were many Kinds of 
them: But in all, the Water ran 

ently thro* a narrow Paſſage 
— one Veſſel into another; 
and in the Lower was a Piece 
of Cork, or light Wood, which, 
as the Veſſel fill'd, roſe up by 
Degrees, and ſo ſhew'd the 
Hour. 

Put in theſe Inftruments there 
were two Inconyeniencies: 'The 
firſt whereof was, that the Air, 
according to its different Tem- 
perarure, as to Hear, Cold, Den- 
ſity, Sc. had an Influence upon 
the Running of the Water, ſo 
as to make it meaſure Time 
unequally, And the ſecond, 
which was yet greater, that the 
Water always ran ſlower out, 
aceording, as its Quantiey and 
Preſſure in the Veſſel abated. 

Mr. Varignon, in the Memoirs 
de Academie Royal des Sciences, 
for the Year 1699, lays down a 
general Geometrical Method of 
making Clepſydera's, or Water- 
Clocks, with any Kind of Veſlels, 
and with any given Orifices for 
the Water to run out of. 

Crirr, or Clef, a Term in 
Muſick, figvifying a certain 
Mark, from the Poſition where- 
of the proper Places of all o- 
ther Notes, in a Piece of Mu- 
ſiek, are known, And there 
are four of them: | 

The Firſt of theſe Cliffs is 
called Faut-Clff, and belongs 
to the Baſs; the Cefaut-Cliff, or 

Tee 
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Tenor. Cliff; the Counter-Tenor, or 
Bemi-Cliff; and the Treble or Ga- 
mut-Cliff. 

_ CriM4cTERICAL YEARS, are 
certain obſeryable Years, being 
fuppoſed to be attended with 
ſome great Mutation of Life, or 
Fortune. Theſe are the ſeventh 
Year; the twenty firſt, made up 
of three times ſeven; the forty 
ninth, made up of ſeven times 
ſeven; the ſixty third, being nine 
times ſeven ; and the eighty firſt, 
which is nine times nine; which 
two laſt are called the Grand 
ClimaFerical Tears. Aulus Gellius 
fas, this Piece of Stuff came 
from the Chaldeans firſt. And it 
1s probable, that Pythagoras had 
it from them ; who uſed to talk 


very much of the Efficacy of 


the Number Seven, being a Num- 
ber he was extremely in Love 
with. | 
* CrtmaTtEx, is a Part of the 
Superficies of the Earth, bound- 
ed by two Circles, parallel to 
the Equator, ſo that che longeſt 
Day in that Parallel, neareſt to 
the Pole, exceeds the longeſt Day 
in that Parallel, neareſt to the E- 
uator, fome certain definite Part 
f Time, viz. half an Hour, till 
come to Places ſituate near- 
1 the Artick Cirele; and 
a Whole Hour, or even ſeveral 
Days, when you go beyond it. 
The antient Greek Geogra- 


phers reckoned only ſeven Cli- 


mates from the Equator, towards 
the North Pole; and denomi- 
nated them from ſome noted 
Place, thro' which the middle 
Parallel of the Climate paſs'd. 
Bur the Moderns reckon up 
twenty four, as may be ſeen in 
Verenius, Page 319. Prop. 13. 
Obap. 25. Lib. 2. 


CO 
CLoss, in Muſick. See Ca 


dence. | N 
CLovps, are a Congeries of 
Waters, drawn up from the Sea 
and Land into Vapours ; which, 
when they are very nearly pla- 
ced to one another, appear 
denſe and thick; but when 
they are more remote, are clear 
and bright, and ſometimes al- 
moſt tranſparent. 1 

Clouds ſwim in the Air at but 
a ſmall Diſtance from the Sur- 
face of the Earth: For thoſe, 
who have taken their Alritudes, 3 
do affirm, that they do not ex- 
ceed one Mile in Height, and 
many of them not above half | 
Mile. 

Cours, are thin Plates of 
Iron, nail'd on that Part of the 
Axle-tree of a Gun-Carriage which 
comes thro' the Nave, through 
which the Lins-Pin goes. 

CoACERVATE VACUUM» See 
Vacuum. 

CoaLlrrion, is the gatheri 
together, and uniting into ſenſi- 
ble Maſſes, the minute Cor- 
puſcles that compoſe any con- 
crete or natural Body; and a 
Coaleſcency is commonly taken 
for the ſame. 

CoasTinG, is that Part of 
Navigation, where the Places 
aſhgned are not far diſtant, ſo 
that a Ship may ſail in Sight of 
Land, or within Soundings, be- 
tween them. 

Co-Exricikxx r of any generating 
Term in Fluxions, is the Quantity 
ariſing by the Diviſion. of that | 
Term by the generated Quan- 
tity. 
Co-Exricikvrs, in Algebra, 
are ſuch Numbers, or given 
Quantities, that are put before | 
Letters, or unknown Quant: 


ties, 
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ties, into which Letters the 
are ſuppoſed to be multiplied, 
and ſo 90 make a Rectangle with 

the Letters; as here, 3 4, orb x, 
oro xx; where is the Co-Effici- 
ent of 3 4, b, of h x, and Cof Cx x. 
In a Quadratick Equation the 
Co-Efficient is, according to its 
Sign, either the Sym or Pit- 
ference of its two Roots. ; 

In any Equation the Co-Effici- 
ent of the ſecond Term is al- 
ways equal to the Sum of all the 
Roots, keeping their proper 
Signs. : 

The Co-Efficient of the third 
Term, is the Sum of all the Rec- 
tangles ariſing by the Multi- 
plication of every two of the 
Roots, how many Ways ſoever 
thoſe Combinations of Two's 
can be had; as three Times in 
a Cubick, fix in a Biquadratick 
Equation, . 

The Co-Efficient of the 2 
Term, is the Aggregate of a 
the Selids made by the con- 
tinual Multiplication of every 
three of the Roots, how often 
ſoever ſuch a Ternary can be 
had; and ſo on, ad infinitum. 
CorrERx, in Fortification, is 
2 hollow Lodgment a- eroſs a dry 
Moat, from ſix to ſeven Foot 
deep, and from ſixteen to eighteen 
broad, the upper Part being 
made of Pieces of Timber, 
raiſed two Foot above the Level 
of that Moat ; which little Ele- 
vation has Hurdles laden with 
Earth for jts Covering, and 
ſerves as a Parapet with Em- 
braſures, _ 

The Beſieged generally make 
uſe of theſes Cofters to repylſe 
the Peſiegers, when they endea- 
your to paſs the Ditch. And 


Fay differ poly in Length from 


CO 


the Caponniers, which are alſy 
ſomething leſs in Breadth. _ 

CoLD, is one of the primary 
Qualities of Body, and is no 
more than the arriving of the 
minute and inſenfible Parts of 
any Body at ſuch a State, as 
that they are more ſlowly or 
faintly agitated than thoſe of 
our Fingers, or other Organs of 
feeling; for from this Effect we 
ſay a Body is cold. 

Cotiislox, is the Striking of 
one hard Body againſt another. 

CoLoyR, 1s that Quality of a 
Natural Body, whereby it is diſ- 
poſed to modify Light falling up- 
on it, and ſtriking upon the Or- 
gan of Sight, ſo as to produce 
that Senſation we call Colour. 

Sir Iſaac Newton was the firſt 
that, from Experiments onPriſms, 
found there was a great Defor- 
mity in the Rays of Light; and 
from thence found, that Colours 
are not Qualifications of Light, 
derived from Refractions or Re- 
flections of Natural Bodies, but 
original and connate Properties, 
which in divers Rays are diffe- 
rent; ſome Rays being diſpoſed 
to exhibit a Red Colour, and no 
other; ſome a Green, and no 
other; and ſo of the others. Nor 
are there only Rays proper and 
rticular to the more eminent 
lours, but even to all their 
intermediate Gradations. 

The leaſt refrangible Rays 
are all diſpoſed to exhibit a Red 
Colour; and the moſt refrangi- 
ble ones, are thoſe that expreſs 
a Violer Colour, 

There are two Sorts of Co- 
lours; the one Original and 
Simple, and the other compound- 
ded of theſe. The Original and 
Primary Colours arg Red, Yel- 

lows 
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fow, Green, Blue, and a Violet 

Purple, togetker with Orange, 
wo, and an indefinitive 

Number of intermediate Gra- 

dations. 

The ſame Colours in Specte 
with rheſe priminary ones, may 
be alſo produced by — — 
tion; for a Mixture of Yellow 
and Blue makes Green ; of Red 
and Yellow makes Orange ; of 
Orange and Yellowiſh Green 
makes Yellow. And generally, 
if any two Colours be mixed, 
which, in the Series of thoſe 
generated by the Priſm, are not 
too far diſtant from one another, 
they, by their mutual Alloy, 
compound that Colour which 
in the ſaid Series appears in 
the Midway between them: 
But thoſe that are ſituated at 
too great a Diſtance, do not do 
ſo. Orange and Indigo produce 
not the intermediate Green, nor 
Scarlet and Green the interme- 
diate Yellow. £ 

Whiteneſs is the uſual Colour 
of Light, Light being a confuſed 
Aggregate of Rays, endued 
with all Sorts of Colours, as 
they are promiſcuoufly darted 
from the various Parts of lumi- 
nons Bodies; and of ſuch a con- 
faſed Aggregate is generated 
Whiteneſs, if there be a due 
Proportion of the Ingredients. 

The Colours of all natural 
Bodies have no other Origin 
than this, viz. That they are 
variouſly qualified to reflect one 
forr of Light in greater Plenty 
than another; as Sir Iſaac New- 
ton has ſhewn in the Philoſophical 
Tranſations. 1 

The Senſations of different Co- 
lours ſeem to ariſe from hence, 
That ſeveral Sorts of Rays do 
make Viberations of ſeveral Big- 
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neſſes, which, according to 
their Magnirudes, do excite Bl 
Senſations of different Colours; 
much after the ſame Manner 
that the Viberations of the Air, 
according to their ſeveral Big- 
nefles, do excite Senſations of 
different Sounds. 4 

And it is probable that the 
Harmony and Diſcord of Co- 
lours (for ſome Colours, as of 
Gold, Yellow, and Indigo, are 
agreeable to the Eyes, and o- 
thers not) ariſe from the Pro- 
portions of theſe Viberations 8 
propagated through the Fibres 
of the Optick Nerves into the 
Brain, juſt as the Harmony and 
Diſcords of Sounds ariſe from 
the Viberations of the Air. 

Column, is a Kind of a round 
Pillar, compoſed of a Baſe, a a 
Faſt, or Shaft, and a Capital, 
and ſeryes to fupport the Enta- 
blement. | 

Columns are different, ac- 
cording to the different Orders, 
being capable of a great Num- 
ber of Variations, with regard 
to Matter, Conſtruction, Form, 
Diſpoſition, and Uſe. 

The Tiſcan, being the ſhorteſt 
and moſt ſimple, according to 
ſome, is ſeven Models long, 
comprehending its Baſe and Ca- 

ital, and diminiſh'd a fourth 
art of its Diameter, 

The Dorick, ſeven and a half, 
or eight Diamerers long, and its 
Baſe and Capital are ſomewhat 
more beautified with Mould- 
ings. | 

The Ionick Column, nine Dia- 
meters long, and has its Capital 
ſet off with Voluta's, or curl'd | 
Scrolls, differing in that Re- 
ſpe& from others, as well as its 


Baſe, which is peculiar to it. 
Tho 
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The Corinthian, the richeſt of 
all, being ten Diameters in 
h, has two Rowsof Leaves 
for the Ornament of its Capt- 
= tals, with Stalks or Stems, from 
XX whenceſhoot forth ſmall Volutaꝰs. 
The Compoſite Column, is alſo 
ren Diameters long, and its Ca- 
pital is made like that of the Co- 
rinthian. 

Col un ks, are two great Cir- 
cles, imagin'd to paſs through 
the Poles of the World, one of 
them through the Equinoctial 
Points, Aries and Libra, and the 
other through the Solſtitial 
Points, Cancer and corn ; 
they being call'd the Equinoc- 
tial and Solſtitial Colures- 

CouaA-BERENICES, a Nor- 
thern Conſtellation of Fix d Stars. 

Compmnation of Quantities, 
is the Manner of finding how 
many different Vays they may be 
varied, or. taken one and one, 
two and two, three and three, 
Sc. as the Number of Combi- 
nations of three Quantities 
abe, two and two are three, viz. 
ab, ac, bc, If three Quantities 
are to be combin'd, and their 
Number is only three, as abc, 
then the Number of Combina- 
tions will be only one, viz. abc; 
and if there are four Quantities 
abed, and three to be taken, 
then the Combinations will be 
four, viz+ abc, abd, bed, acd; 
and if the Number of Quanti- 
ties to be combin'd be called , 
and « be the Number of them 
to be taken, then the Number 
of Combinations will be 


aps ponents, Cane, 


1 2 3 
2 2 A} an Sec. until 


+ 5 
the Number to be added be 
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equal to 4, For Example: Ler 
the Number of the Quantines 
to be combin'd. be 6, and let 
4 be the Number of them ta- 
ken; then the Number of. the 
Combinations will be | 
6—4+L 6=—4+2 _ 6--4Þ+3. , 
r Nn * 


— 
4 r 
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The Number of all the poſs 
ſible Combinations beginning 
from the Combinations of every 
two, will be 27 —9—1 ; as when 
the Number of DER be 
5, then the Number of the 
poſhble Combinations will be 
25— 6226. l 

If « repreſents any Number 
of Quantities, then will 


— expreſs the poſſible 


1020 


— 1 


2340. 

ounvsr, a Term in Aſtro- 
nomy. When a Planet is not 
above eight Degrees and thir- 
ty Minutes diſtant trom the 
Sun, either before or after him, 
he is ſaid then to be combuſt, 
or in Combuſtion. 

Cours, are Stars, moſt of 
which have Tails, ſuddenly 
ariſing in the Heavens, and ap- 
pearing for ſome Time, do af- 
terwards again diſappear; and 
all the Time that they are ſeen, 
they, like the Planets, move 
every Day ſome certain Length 
in their proper Orbits. : 

Ariftotle,and his Followers, ſu 

ſed that Comets were only- 

eteors or Exhalations, ſet on 


fire in the bigheſt' Region of 
| the 
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the Air, below the Moon. And 
this Opinion had ſo far prevail- 
ed, that no Body thought it 
worth while to write concern- 
ing the uncertain Motions of a 
Vapour or Exhalation; and ſo 
nothing certain about the Mo- 
tions of Comets can be found 
tranſmitted from them to us. 

But Seneca, the Philoſopher, 
from the Conſideration of the 
Phenomena of two remarka- 
ble Comets of his Time, made 
no Scruple to place them among 
the Celeſtial Bodies, and be- 
lieved them to be Stars of equal 
Duration with the World, rho” 
he could not tell the Laws of 
their Motion; but propheſied 
that After-Ages would find out 
in what Parts of the Heavens 
the Comets wander'd, what and 
how great they were. 

Hebe Brabe, in the Year 
157), firſt obſerved a Comet, 
that then appeared to haye no 
Diurnal Parallax, and conſe- 
quently was not only no Areal 
Vapour, but alſo mach higher 
than the Moon. And after- 


wards Kepler found that the Co- 


mets moved freely thro' the Or- 
bits of the Planets, with Mo- 
tions very little different from 
right-lin'd ones. And Hevelius 
embracing the ſame right-lin'd 


Motion of the Comets, obſerv'd 


many of them ; but complain'd, 
that his Calculations. did not 
agree to the Matters of Fact in 
the Heavens; and was aware 
that the Path of a Comet was 
bent into a Curve-Line toward 
the Sun. | 

But from the accurate Obſer- 
vations of the 
the Year 1680, Sir Iſaac Newton 
ſhews, in his Principia, that Co- 
mets move in Conick Sections, 


great Comet of 
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having their Foci in the Centre 
of the Sun, and by Rays drawn 
to the Sun, do deſcribe Area's 
proportional to the Times; and 
ſo, if Comets return in their 
Orbits, the Orbits are Ellipſes, 
and the periodiek Times are to 
the periodick Times of the Pla- 
nets in the ſeſquiplicate Ratio 
of the principal Axes. But the 
Orbits of Comets are ſo near to 
Parabola's, that Parabola's may 
be taken inftead of them, wit 
out any ſenſible Error. 

The Planes of the Orbits of 
Comets are always inclined to 
the Plane of the Ecliptick ; and 
ſome moye from Eaft to Weit, 
ſome from Weſt to Eaſt, ſome 
from North to South, and ſome 
from South to North. 

The Bodies of Comets, ac- 
cording to Sir Iſaac Newton, are 
ſolid, compact, fix'd and dura- 
ble, like the Planets, and ſhine 
by the Light of the Sun-Beams 
reflected from them: And the 
Tail of a Comet is only a long 


and very thin Smoak, or Train 


of Vapours, which the Head of 
the Comet emits from it, by 
being vaſtly heated by the Sun; 
and always appears on that Side 
of the Comet oppoſite to the 
Sun. | Acht 
Comma, a Term in Muſick, 
being the ninth Part of a Tone, 
or the Interval whereby a Se- 
mi-Tone, or a perfect one ex- 
ceeds the imperfect. This is 
uſed only in the Theory of Mu- 
fick, to ſhew the exact Propor- 
tion between Concords. 
CommanpincG GROUN DN, in 
Fortification, is ſuch as over- 
looks any Poſt, or ſtrong Place, 
and is of three Sorts: Firſt, 4 


Front Commanding Ground, which 


is an Height oppoſite to the E 
0 
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or the Poſt, Which plays upon 


its Front. Secondly, a Reverſe 
Commanding Ground , which is 
an Eminence that can play upon 
the Back of any Place, or Poft. 
Thirdly, an Enfilade Command- 
ing Ground, which is an high 
Place, that can, with 1ts Shoot, 
ſcour all the Length of a Straight 
Line. | 

CommEenstraBtes MaGni- 
TuDEs, are ſuch as are meaſur'd 
by one and- the ſame Common 
Meaſure; as, if the Magitude 


A — — 
Bo ———— 
c 


A, B, the one 3, and the other 3, 
be meaſur'd exactly by the 
Magnitude C, ſuppoſed to be 
I, then the Magnitudes 4 and 
B are called Commenſurable. 

CoMMENSURABLE NUMBERS, 
whether Integers or Fractions, 


are ſuch as have ſome other 


Number which will meaſure 


or divide them without any Re- 


mainder: Thus, 4 and 6, or 
12 and 4 are Commenſurable. 
CoMMENSURABLE in Power. 


Right-Lines, by Euclid, are ſaid 


to be Commenſurable in Poyer, 
when their Squares are meaſur'd 
by one and the ſame 
Superficies. 


OMMENSURABLE SURDS, are 


ſuch Surds, that being reduc'd 
to their leaſt Terms, become 


true figurative Quantities of 
their Kind; and are therefore 
as a rational Quantity to a ra- 
tlonal one. 

Common Axis, in cks. 
See Axis, | * Is 


Common Drv1sor, is that Num- 


ber that exactly divides any 


Space or 


co 


two other Numbers, without 4 


Remainder. 


Common Masvsk, is ſuch a 


Number that exactly meaſures 
two or more Numbers without 
a Remainder. | 


Common Mrasunx (Greateſt) 


of two or more Numbers, is the 
8 Number that can mea- 


ure them; as, 4 is the greateſt 


Common Meaſure of 8 and 12. 


Common Ray, in Opticks, is 


a Right Line drawn trom the 
Point of Concurrence of the 
two optical Axes, thro* the 


Middle of the Right Line, pai- 


ſing thro* the Centre of the Pu- 


pil of the Eye. N 
Coup AxTIriox, in Archi- 


tecture, is the uſeful and grace- 
ful Diſtribution of the whole 


Ground-plat of an Edifice into 


Rooms of Office, Reception, 
or Entertainment, Ec. | 

ComrpanTMEnNT, in Archi- 
recture, is a peculiar Square, 
or other figur'd Space, (for an 


Inſcription, &c.) mark'd out in 


ſome ornamental Part 
Building. 


Courass, in Navigation, Is 
2 Circle, or Chard of 
board, divided into thirty two 
equal Parts, called Rhumbs, or 


Paſt- 


Points, repreſenting the thirty 
rwo Winds, with the initial Let- 


ters of their Names ſet to them, 


of a 


having a touched Needle or 


Wire fix'd to it underneath, and 
or 


in its Centre a Braſs Cell, 


Conical Cavity, by Means of 


which it hangs on an ere@ Pin, 
ſer up in the Centre of another 
ſuch Chard, fitted in a Wooden 
or Braſs Box, with Jambols, or 
Braſs Hoops; ſo that during 


the Motion of the Ship, the 


Chards may be nearly Horizon- 


tal, and the Flower-de-Luce of- 


the 


C O 


the upper Chard will always 
point towards the North. 
This Inſtrument, tho” it be 


ſubje& to Accidents, is of great 
Uſe in Navigation; and all the 
conſiderable Diſcoveries o 
Countries are owing to the 
ſame. | | 
The Invention of it, by ſome, 
is attributed to one Fobn Goia, 
of Amalphi, in Campania, in the 
Kingdom of Naples; who made 
the Chard thereof to conſiſt on- 
7 of eight Points, viz. the four 
ardinal, and four Collateral 
ones. Others ſay it was the In- 
vention of the People of China. 
And Giltert, in Libro de Magnete, 
affirms, That Paulus Venetus 


brought it firſt into ſtah in the 


Year 1260, having learned it 
from the Chineſe. And Ludi Verto- 
manus affirms, That when he was 
in the Eaſt- Indies, about the Year 


T500, he ſaw a Pilot of a Ship 


direct his Courſe by a Compaſs, 
faſten'd and framed. as thoſe 
that now are commonly uſed. 


And Mr. Barlow, in his Navi- 


gator's Supply, Anno 1597, ſays, 
That in a perſonal Conference 
with two Eaft-Indians, they af- 
firmed, that inſtead of our Com- 


aſs, they uſe a Magnetical 
eedle, of fix Inches, and lon- 


ger, upon a Pin in a Diſh of 
White China Barth, filled with 
Water; in the Bottom whereof 
they have two Croſs-Lines for 
the principal Winds, the reſt 


of. their Diviſions being left to 
Alſo, 
in the ſame Book, he ſays, That 


the Skill of their Pilots. 


the Portuscueſe, in their firſt Diſ- 
covery of the Eaſt-Indies, got a 


Pilot of Mabinde, that brought 


them from thence in thirt 


licut. 


three Days within Sight of Ca- 
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Courses Drats, are ſmall 
Horizontal Dials, fitted in-Braſs 
or Silver Boxes for the Pocker, 
and. are ſet North and South, 
by Means of a Compaſs, er 


f Touched: Needle belonging to 


them. 
ComrassEs. of Proportion, or 
Proportional Compaſſes, are ſuch 
that have two Legs, bur four 
Points; which, when ne1, 
are like a Croſs, not having the 
Joint at the End of the Legs; 
as common Compaſſes: And ſome 
of theſe have fix d Joints, others 
moveable ones ; upon the Legs 
of the latter of which are drawn 
the Lines of Chords, Sines, Tan- 
gents, &c. as on the Section. 
Their Uſe is to divide Right- 
Lines and Circles- into equal 
Parts, or to perform other Ope- 
rations of the Sector at one O- 
pening of them. | 
CoMPLEMENT. of Arch or 
Angle, to any other Arch or Angle, 
(as of ninety, Degrees; a hun- 
dred and eighty. Degrees, Ec.) 
is the Arch or Angle which, 
2 with that Arch or An- 
e, makes up nin rees, 
or a hundred TT De- 
grees, Se. . > 11 
| CompLEMENT ef . the Cpurſe, 


in Navigation, is the Number 


of Points the Courſe wants of 
ninety Degrees, or eight Points, 
that is, of one Fourth of the 
Compaſs. 
: CompremEenT-: of the Courtain, 
in Fortification, is that Part of 
the Courtaĩn which (being want- 
ed) is the Demi-Gorge. | 

 ComprumunT of the Line of 
Defence, is the Remainder of 
the Line of Defence after the 
Angle of the Flank is taken 
away. ext? 


. 


Coms 
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ComPLEMENTS in 4 Paralillo- 
gram, are the two ſmall Para- 
lellograms AGE, FCE, made 


by drawing two Right Lines 
| GE, FC, through the Point E in 


the Diagonal, el to the 
Sides AB, BC, of any Paralello- 
| gram ABCD. 


In every Paralellogram theſe 
3 Complements are equal. 
3 Comroser NunsExs, are ſuch 
that ſome Number beſides Uni- 
ty can meaſure; a812, which 
is meaſur'd b 2, 37 4, and 6. 
CouroszD NumBERs, between 
themſelves, are ſuch that have 
ſome common Meaſure beſides 
con as 12 and 1 8 which 
may be both meaſur d by 3. 
oMPos1TEz Order, is the fifth 
order of Architecture; and is 
ſo called, becauſe its Capital is 
compoſed of two Rows of Leaves 
ro 
— the Voluta's of the Ionick. 
This Order is ſometimes called 


the Italick, or Roman, as having 


been firſt invented by that Peo- 
ple. Its Column is ten Diame- 
ters in Height, and there are 
always Dentiles or fimple Mo- 
dillons to its Cornice. 
Couposirion, is the reyerſe 
of the Analytick Method, or of 
Reſolution, Ir proceeds upon 
Principles ſelf-evident, on Defi- 
nitions, Paſtulatums, and Axi- 
oms, and a previoully demon- 
ſtrated Series of Propoſitions, 
step by Step, till it gives a clear 


r to the Corinthian Order, >| 
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Knowledge of the Thing de- 
monſtrated. This is what they 
call the Synthetical Method, 
and is uſed by Euclid, Apollonius, 
and moſt of - Antients. 
ComrorrTiown of Proportion. If 


there be two Ratio's, and ir 


ſhall be as che Antecedent of 
the firſt Ratio to its Conſequent, 
ſo is the Antecedent of another 
to its Conſequent. Then, by 
Compoſition of Proportion, as 
the Sum of the Antecedent and 
Conſequent of the firſt Ratio, 
to the Antecedent or Conſe- 
quent of the firſt, ſo is the Sum 
of the Antecedent and Conſe- 
quent of the ſecond, to the An- 
cedent or Conſequent of the ſe- 
_— — 445 D. then, 

y Compoſition, B: A(B):: 
C+D : C(D) 

Courov o Intereſt, is that 
Part of it that treats of the 
Money produced from any Prin- 
cipal, and its Intereſt put to 
ther, as the Intereſt of that 
Principal becomes due, that is, 
finding the new Principal that 
is till created by the Increaſe 
of the growing Money at eve- 
Payment, or rather at the 
Times when the Payments be- 
come due, is called Compound 
Intereſt, or Intereſt upon Intereſt. 

If R be the Amount for one 


Pound of one Year, then R 
will be the Amount for two 
Years, R for three Years, R 
for four Years, Oc. — 
As 11. is to its Amount for 
any un Time, ſo is any pro- 
poſed Principal or Sum to its 
Amount for the ſame Time. 
Comeound MorT1on, is that 
which is produced by ſeveral 
Forces conſpiring together ; 
and Forces are ſaid to con- 
G ſpire, 


CO 
ſpire, when the Direction of the 


one is not contrary. to the Di- 
rection of the other; as, when 


the Radius of a Circle moves 


about the Centre, and at the 
ſame Time a Point be con- 
ceived to go forwards along 
It. 

Whence every Cury'd-lin'd 
Motion is a Compound Motlon. 

ComrouxD QUANTITIES, in 
Algebra, are ſuch as are con- 
netted together by the Signs 

* + and —, and are expreſſed 
by the ſame Letters more than 
once, or elſe by the ſame Let- 
ters unequally repeated; as, 
a Tb—c, and bb—b are Com- 
pound Quantities. 

CourouN p RATIO. The 
Ratio that the Product of the 
Antecedents of two or more 
Ratio's has to the Product of 
their Conſequents, is called 
a Compond Ratio: S0 6 to 72 is 
in a Ratio compounded of 2 to 
6, and 3 to 12. 

The Exponent of a Com- 
pound Ratio 1s equal to the 
Product that the Exponents of 
ſimple Ratio's produce. 

As if n be Se Exponent of 


"i C 
the Ratio, and » of 5 then 
will un be the Exponent of 
AC ; 
Fn) or of the Ratio compound- 


ed of 4 and 5 

If there are never ſo many 
Quantities, A, B, C, D, E, F, 
Ee. the Ratio of the firſt 4 to 
the laſt F, is compounded of the 
Ratio's of the Quantities be- 
ing between the Extremes, viz. 
e 
) © D) D F) 
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ComPressi0n, is the ſquee- 
zing of a Maſs of Matter into 
a leſſer Bulk. 
Concave, or Concavity. This 
ſignifies the Hollowneſs of any 
Thing. 
Cox c AvE-GTASss, or Lens, is 
one that is flat on one Side, and 
round hollow on the other, 
ut uſually Spherical. This, 
by ſome, is called a Plano-Con- 
cave, and if the Glaſs be Con- 
cave on both Sides, it is called 
a Double-Conca ve. 4 
The Object A B, ſeen through 
a Concaye-Glaſs, will appear in 


M 


A B 


G 


an ere& Poſture, but dimi- 
niſh'd in a compounded Ratio 
of FLXGM to GL FM, ſuppo 
ſing F to be the Point to which 
the Ray BC tends unrefraGted, 
and G the Eye. 

The Rays of the Sun, in 
their Paſſage through a Concave- 
Glaſs, are weakened after the 
Refraction; and ſo the Effet 
of Concave-Glaſſes is contrar 
to that of Conyex ones. 
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The confuſed Appearance of a 
point through anyConcave-Glaſs, 
proceeds rom the two great 
Divergency of thoſe Rays that 
fall on the Eye; and ſo becauſe 
the more remote the Eye is 
from the Glaſs, the leſs will the 
Rays diverge, therefore, the 
further the Eye is from a Con- 
cave-Glaſs, the more diſtinct 
will the Appearance of any Ob- 
je& through it be, tho it will be 
more faint. 

The apparent Place of Objects, 
ſeen through Concave-Glaſles, 
is always brought nearer to the 
Eye ; and this is the Reaſon 
a they help ſhort. ſighted 
Perſons, or ſuch as can ſee nigh 
Objects only diſtinctly. 

ONCEN TRICK FiGURES, are 
ſuch as haye the ſame common 
Centre. 

Concuorp, is the Name of 
a Curve, given to it by its In- 
ventor Nicemedes, and is thus 
generated, 


Draw the Right Line Q ©, 
and AC perpendicular to it in 
the Point E, and from the Point 
C draw many Right Lines, C M4 
cutting the Right Line BD in 
Land make OM=9N, AE 
=EF: Then the Curve, where- 
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in are the Points A, is called 
the firſt Conchoid; and the 
other, wherein are the Points 
N, the ſecond ; the Right Line 
© © being the Dire&rix,and the 
Point C the Pole. And from 
hence it will be very eaſy to 
make an Inſtrument to deſcribe 
the 2 Fu 

The Line is an Aſym 
tote to both 1 Sue. which 
have Points of contrary Flu- 
xion. | 

It 0 M=AFE=a, EC=b, 
MR =EP = x, ERS PM Y: 
then will 4 b*— 24¹ bx + af x* 
=b" x* — abs + x* ++x* y*, ex- 
preſs the Nature of the ſecond 
Conchoid ; and x* + 2þx3 ＋ * 

b NAA ZA bx + a* if, 
the Nature of the firſt; and 
ſo both theſe Curves are of the 
third Kind. 

There may be other Kinds of 
Conchoids produced by making 
CE: C.:: AM: AE or CE-: 
2 1 33 0M” . IT.. 

I. iS Newton, in the latter 
Part of his Algebra, tells us, That 
this Curve was uſed by Archi- 
medes and other Antients in the 
Conſtruction of ſolid Problems; 
and he himſelf prefers it before 
other Curves, or even the Co- 
nick Sections in the Conſtrue- 
tion of Cubick and Biqua- 
dractick Equations, on account 
of its Simplicity and eaſy De- 
ſcription, ſhewing therein the 
Manner of their Conſtruction 
by Help of it. 

ConcxtTE NvuMBErs, are 
thoſe that are applied to expreſs 
or denote any particular Sub- 
jet; as 3 Men, 2 Pounds, Sr. 
Whereas, if nothing be conneQ- 
ed with the Number, it is ta- 
ken abſtractly or univerſally; 
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as & ſignifies only an Aggregate 
of boos Unite, fon —4 en, 
Pounds, or what you pleaſe. 

ConcURRING, or CONGRUENT 
Ficunxks, in Geometry, are 
ſuch, as being N laid u 
on one another, will exactly 
meet, and cover one another; 
and therefore it is a received 
Axiom, that Plane Figures, ex- 
ally covering one another, are 
equal among themſelves. 

ConDENSAT1ON, is when any 
Maſs of Matter is thruſt into a 
leſs Bulk than it was before, by 
Means of Cold. 

Cone. If the immoveable 
Point 8 be taken without the 
Plane, in which the Circle 


. 
A X 2 


VXY is deſcrib'd; and if the 
indefinite Right Line SZ, 
drawn through that Point,moyes 
quite round the Circumference 
of that Circle, then that Line 
will generate a Superficies, and 
the Solid contain'd under the 
Baſe, or Circle TXT; and that 
Part of the Superficies between 
the Baſe and the Vertex, or 
Point S, is called a Cone ; and 
if the Line SD, or Axis be at 


Right Angles to the Plane of 


the Baſe, the Cone is called a 
Right one; but if it be Oblique, 
as in the ſecond Figure, the 
.Cone is called an Oblique or 


Sealene one. 
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Exclid, in his Eleyenth Book, 
gives a Definition of a Cone 
that is not general, it being on- 
ly of a Right-lined Cone; for 
he ſays a Cone is produced by 7? 
the Revolution of the Plane of 
a Right-angled Triangle, about 
the perpendicular Leg remain- = 
ing at reſt. 1 

I, Every Cone is one third 
Part of the Cylinder, having 
the ſame Baſe and Altitude ; 
and ſo the Solidity of any Cone 
is equal to the Area of its Baſe, 


multiplied into one third Part 


of its Altitude. 5 

2. All Cones ſtanding upon 
the ſame Baſe, and being 
tween the ſame Parallels, are 
equal to one another. 

3. The Superficies of a Right 
Cone, not taking in the Baſe, is 
equal to a Triangle, whoſe Baſe 
is the Periphery, and Altitude 
the Side of the Cone. | 

4. Of all Cones ſtanding upon 
the ſame Baſe, and being 
tween the ſame Parallels, (that 
is, having the ſame Altitude, 
the Superficies of that which 
is the moſt oblique, is the great- 
eſt, and ſo the Superficies of 
the Right Cone is the leaft; 
but the Proportion of the Su- 
perficies of an Oblique Cone 
to that of a Right one, or 
which is all one, the Compa- 
riſon thereof to a Circle, or 
the Conick Seftions, has not yet 
been determined. 

5- The Centre of Gravity 
of 4 Cone is three Fourths of 
the Axis diftant from the Ver- 
rex. 

Cox ks of the higber Kind, are 
ſuch, whoſe Baſe are Circles of 
the higher Kind, 

_ Cons of Rays, in Opticks, 
are all the Rays that fall from 
an 


_ - ee 4 t 
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any Point of an Object upon the 
Surface of any Glaſs, having its 
Vertex in that Point, and the 
Glaſs for its Baſe. 

ConFuSED Visrov. See Vi- 
423 a Term in Archi- 
tecture. See Apophypee. 

Cox dur Geometrical 
Figures. See Concurring. 

Con1cKx SECT1o0NS, are Curves 
made by cutting a Cone by a 
Plane, and leaving out the 
Circle and Triangle; are three 
in Number,viz. the Ellipfis, Hy- 
perbola, and Parabola. 

Thefe Curyes being all thoſe 
of the ſecond Kind, or Order, 
are of vaſt Uſe in Mathema- 
ticks. as moe = them 4 
the Words Elli H , 
and Parabola. : 9097 

ConJucaTE Axis 72 Ellip- 
fs, is the ſhorteſt of the two 
Axes ; and in the Hyperbola it 
is à mean Proportional between 
the Tranſverſe Axis and the 
Parameter. 

ConjuGaTE DIAMETERS of an 
Ellipſis, or Hyberbola, are two 
Diameters ſo drawn, that one 
of them is parallel to the Ordi- 
nates of the other. 

ConJucaTE HyPERROLA's, If 
there be twooppoſiteHyperbola's, 
An, am, whoſe principal Axis 


— LO — 2 


is the Line As, and Conjugate 
Axis the Line Bb; and if there 
be two other Hyperbola s, whoſe 
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Principal Amis is the Line BB, 
and Conjugate one the Line A, 
then theſe four — + nrvrordy are 


called Conjugate — the 
two former Oppoſite ones, being 
Conjugates to the latter. 

Cox jvxcriox, in Aſtronomy, 
is the Meeting of the Stars and 
Planets in the ſame Degree of 
the Zodiack, and is either Appa- 
rent or True. 

ConjuncTion Apparent, is 
when a Right Line ſuppoſed to 
be drawn through the Centres of 
of the two Planets, does- not 

aſs through the Centre of the 
rth, but through the Eye. 

ConJuncTrion True, is when 
that Right Line, being 2 

entre 


ced, paſſes through the 
of the Earth. 

Co voip, Is a Solid produced 
by the Cireumvolution of a 
Section of the Cone about its 
Axis, and may he either a g 

ConorD leptical , when 
made by an Eline, and then 
is more commonly called a 
Spheriod; and if the Revolu- 
tion be made about the Latys 
Tranſverſum, it forms an oblong 
Spheriod ; but if round the 
Conjugate Axis, a Prolate or 
Oblate one, Ersten rg 

Conoip H ical, when 
made by an Hyperbola. 5 

Cow oip Parabelical, when it 
is produced by the Parabola 
revolving about its Axis. 

1. The Solidity of an Epilep- 
tical Coneid, or Spheriod, is to 
the Solidity of irs Circumſcri- 
bing Cylinder, as 2 to 3; and 
the Superficies thereof is com- 
parable with the Conick Sec- 
tions. 

2. The Solidity of the Hy- 

rbolical Conoid is to the So- 
idity of the Circumfcribing Cy- 

G 3 linder 
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linder, as 3 to 10; and its Sur- 
face is comparable with the 
Conick Sections. . 

3- The Solidity of the Para- 
bolical Conoid is, to the Solidi- 
ty of its Circumſcribing Cylin- 
der, as I to 2. 

4. If a be equal to the Tranſ- 
verſe Axis of the Hyperbola, 
generating a Conoid, and x be 
the Heighth of the Conoid, or 
the Abſciſs of the Hyperbola, 
then, as6 a +4x1isto4a +3 x, 
ſo is x to the Diſtance of the 
Centre of Gravity of the Hyper- 
bolical Conoid from the Vertex. 

5. If be equal to the Semi- 
Dia meter of the Baſe of a Para bo- 
lical Conoid, and à the Height, 
and þ the Parameter of the gene- 
rating Parabola, then will the 
whole Superficies of the Conoid 
be=gp"+pa"X4r +a" 

124 — par. 

6. The Centre of Gravity of 
a Parabol ical Conoid is diſtant 
from its Vertex 5 of its Height. 

7. The Sections of all Co- 
noids, made by Planes cutting 
them, will be the ſame as the 
Sections of a Cone. 

Conscr1B'd, the ſame with 
Circumſcrib'd. Which ſee. 

Coxs Ec T AR, is a Deduction, 
or Conſequence, drawn from a 
preceding Propoſition ; and is 
the ſame with Corollary. 

Coxs ko uEN T, in Mathema- 
ticks, is the latter of the two 
Terms of a Ratio: As ſup- 
poſe the Ratio be of A to B, 
then B is ſaid to be the Con- 
ſequent. 

ConsorLe, in Architecture, is 
an Ornament cut upon the Key 
of an Arch, which has a Pro- 
jecture or Jetting, and, upon 
Occaſion, ſerves to ſupport little 
Cornices, Buſts, and Baſes. 
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ConsonANCE, in Muſick, is 
the Agreement of two Sounds, 
the one Grave, and the other 
Acute, being compounded toge- 
ther by ſuch a Proportion of each, 
as proves agreeable to the Ear. 

An Uniſon is the firſt Conſ0- 
nance, an Eighth the ſecond, 
a Fifth the third; and then fol- 
lows the fourth, and the Thirds 
and Sixths, Major and Minor. 
There are other Conſonances, 
being the Doubles, or other Re- 
petitions of the former. But 
there can be only ſeyen or eight 
ſimple Conſonances, the perfect 
ones being the Uniſon, Eighth, 
and Fifth, with their Com- 
pounds. 

ConsTanT QUANTITIES, are 
ſuch that remain the ſame, while 
others increaſe, or decreaſe. So 
the Semi-Diameter of a Circle is 
a Conſtant Quantity; for while 
the Abſciſs and Semi-Ordinates 
increaſe, it remains the ſame. 

ConsTELLAT10N, or Aſteriſm, 
is a Company of Fixed Stars, 
imagined (by the Antients) to re- 
preſent the Name of ſomething, 
and commonly called by the 
Name of that Thing. Of theſe 
there are forty eight, twenty 
three being Northern, and 
twenty five Southern ones. 

Some Zealots have been fo 

vain, as to attempt the Chan- 
Bing the Names of the Conſtel- 
ations, in giving them Appel- 
lations taken from the Scriptures, 
as Venerable Bede, and Julius 
Schillerus, who called, for Ex- 
ample, Aries, Peter; Taurus, An- 
drew; Andromeda, the Sepulchre 
of Chrift ; Hercules, the Wiſe Men 
coming. from the Eaſt; the Great 
Dog, David, &c. : 

And Weigelius, a gu ndam Pro- 
feſſor of Mathematick at Ge- 

nevd 
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neva, in his Calum Heraldium, 
has transferred the Chief Princes 
of Europe into the Heavens; 
as the Great Bear is changed 
into the Elephant of the King- 
dom of Denmark, Sc. 

But this Boldneſs ought not 
to be 4 of; which, in- 
ſtead of being uſeful, will be- 
get Confuſion in Aſtronomy: 
For the Names and Signs of the 
Antients are to be retained, not 
only becauſe there cannot be 
better ones put for them, but 
that the Writings of Aſtrono- 
mers, that have been as yet 
publiſh'd, may be underſtood, 
and the Obſervations of the 
Antients compared with thoſe of 
the Moderns. 

ConsTiPAT1ON, is when the 
Parts of any Body acquire a 
cloſer Texture than what they 
had betore. | 

ConsTRICT10N, Is the Crowd- 
ing the Parts of any Body cloſe 
together, in order to Conden- 
ſation, | 

ConSTRUCT10N ef Equations,in 
Algebra, 1s the Finding the un- 
known Quantities or Roots of 
an Equation, either by Straight 
Lines, or otherwiſe. 

1. All ſimple Equations, or 
thoſe of one Dimenſion, may 
be eonſtructed, by reſolving the 
Fractions that the unknown 
Quantity is equal to, into pro- 

rtional Terms. 

2. All Qvadraticks may be 
conſtructed by Means of a Right 
Line, and a Circle. 

3. All Cubick or Biquadra- 
tick Equations may be conſtrue- 
ted by Means of a Circle, or a 
given Parabola or Hyperbola. 

4. All Equations may be con- 
ſtructed by the Interſection of 
two Loci. And the moſt ſimple 
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Loci, that will conſtruct an E- 
quation, may be found thus 
Extract the Square Root of the 
higheſt Power of the unknown 
Quantity, and if there be no 
Remainder, then each of the 
two Loci muſt be of the ſame 
Number of Degrees as there 
are Unites contained in that 
Square Root. 8 

But if there be a Remainder, 
the ſame is equal, leſs, or greater 
than the * Root: If it be 
equal, or leſs, the Degree for 
one of the Loci will be the 
Root itſelf; and for the other, 
that Root plus Unity. If the 
Remainder be greater than 
the Root, then the Degree of 
both the Loci ſhall be the Root 
plus Unity. 

As, if it were required to find 
the moſt Simple Loci ther will 
conſtruct an Equation of 12 Di- 
menſions, the Square Root there- 
of is 3, and the Remainder 1s 3; 
whence, a Locus of the third 
Degree, and another of the 
fourth, will eonſtruct the Equa- 
tion. Moreover, to find the two 
moſt Simple Loci that will con- 
ſtruct an Equation of 37 Dimen- 
ſions, having extracted the 
Square Root of 37, which is 6, 
the Remainder will be 1, being 
leſs than 6; therefore one of 
the Loci muſt be of the 6th, 
and the other of the 5th De- 
gree. And theſe Loci will do 
for Equations of 38, 39, 40, 41, 
and 42 Dimenſions. 

Cox sr RUN, in Geometry, 
is the Drawing ſuch Lines as are 
2 neceſſary for the ma- 

ing any Demonſtration appear 


more plain and undeniable. *- : 


CoxTaAcT, is when one Ling, 
Plane, or Body, touches anqthe®; 
and the Parts, that, do ue 
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touch, are called the Points, or 
Places of Contact. 

ConT1Gviry, is only the Sur- 
face of one Body's touching that 
of another. But Continuity is the 
immediate Union of the Parts 
which compoſe any Natural 
Body ; ſo that one cannot tell 
where one begins, and another 
ends. 

ConTicvovus Ax c Es, in Geo- 
metry, are ſuch as have one 
Leg common to each Angle; 
and are ſometimes called Ad- 
Joining Angles. 

As the Angles ABC, CBD; 
CBD, DBE; DBE, EBA, are 
Contiguous Angles. 
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The Sum of any two Conti- 
guous Angles is always equal to 
two Right Angles. | 
_ Conrtixgnr, in Geography, 
1s & great Extent of Land, com- 
12 ſeveral Regions and 

ingdoms; and which is not 
Interrupted or ſeparated by Seas. 
Of theſe there are reckon'd four, 
viz. Europe, Aſia, Africa, and A- 
Merica. 5 . | 

ConTincenT Ling, the ſame 
with Tangent Line. This Line, 
in Dialling, is ſuppoſed to ariſe 
from the Interſection of th 
Plane of the Dial and Equi- 
noQial; and is ſo called, becauſe 
it is a Tangent to a Circle, 
drawn upon the Plane of the 
Dial, and is at Right Angles to 
the Subſtilar Lin | 
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Con Trix uAL PROPORTION ALS» 
If there be ſuch @ Series of 


Quantities, that the firſt is in 
the ſame Proportion to the ſe- 


cond, as the ſecond to the third, 


and the third to the fourth, and 
the fourth to the fifth, and fo 


on, they are called Continu aa , 
Proportionals. = 
UANTITY, is 


ConTINUED 
that whoſe Parts are — 
joined and united together, ſo 
that you cannot diſtinguiſh where 
one begins and another ends. 

Con rRA-Munk, in Fortifica- 
tion, is a little Wall built before 
another Partition- Wall, toſtreng- 
then it, ſo that it may receive no 
Damage from the adjacent 
Buildings. 

ConTrRATE-WHEEL, is that 
Wheel in Watches which is 
next to the Crown, whoſe Teeth 
and Hoop lie contrary to thoſe 
ofthe otherWheels; from whence 
it takes its Name. 

CoxTRAVALLATION, or the 
Line of Contravallation, in Fortifi- 
cation, is a Trench guarded 
with a Parapet, and uſually 
cut round about a Place by the 


Beſiegers, to ſecure themſelves 
on that Side, and to ſtop the 
Sallies of the Gariſon. It is 


without Musket-Shot of the 
Town ; ſo that the Army form- 
ing a Siege, lies between the 
Lines of Circumvallation and Con- 
travallation. 

ConTrE-Queve D'YRONDE,R 
Term in Fortification, the ſame 
as Counter-Swallows-Tail. 

Convercinc (or Convergent) 
Rays, in Opticks, are thoſe 
Rays that, iſſuing from divers 
Points of an Object, incline to- 


wards one another, till at laſt 


they meet, and croſs, and then 
become Diverging Rays; as, the 


Rays, 
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AB, CB, do converge till 
2 2 
A D 
C E 


then they diverge, and run off 
from — — in the Lines 

D, BE. ; 
2 In Mathematicks 
one Propoſition is called the 
Converſe of another, when, at- 
ter a Concluſion is drawn from 
ſomething ſuppoſed in the Converſe 
Propoſition, that Concluſion is ſup» 
poſed ; and then that, which in 
the other was ſuppoſed, is now 
drawn as & Concluſion from it. 
As thus ; When two Sides of a 
Triangle are „the Angles 
under their Sides are equal; 
and on the Converſe, if thoſe 
Angles are equal, the two Sides 
are equal. ; 

Convex-Grass, or Lens, is a 
Glaſs that has one of its Super- 
fie ies plain, and the other ſphe- 
rically Convex. This, by ſome, 
is called a Plano-Convex. 

1. If AGB be « Conyex Glaſs, 
and F the Focus of Parallel 


11 0 
E 
CL 
AB 0 


Rays, and C the Centre of the 
Glaſs, then will FD= 2 06 — 
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18D. And fo if two Thirds 
of the Thickneſs GD be- fo 
ſmall, as to be neglected, as of- 
ten happens, then will Parallel 
Rays unite at the Diſtance of 
the Glaſs's Diameter, whether 
the flat or conyex Side of the 
Glaſs be turned towards the lu- 
minous Body. | 

2. If XB be a Glaſs Convex 
both Ways, or a Double Con- 
vex, and C, O, be the Centres of 
the Convexities, and F the Fo- 
cus of Parallel Rays falling u 
on the Glaſs, then will X O 
CE:2OE::KO:FK. 

3- The Focus of Diverging 
Rays is farther diſtant from the 
Glaſs than the Focus of Parallel 
Rays; and the Diftance of the 
Focus in the former Caſe is 
greater, or leſs, according to 
the greater or leſs Diſtance of 
the radiating Point. 

4. If an Object be in the Fo- 
cus of a Conyex Glaſs, and the 
E — on — wo Side of the 

als, the O will a 
erect 7 dittindk : 1 01 

5. The Images of Objects, 
79 — to a Leng, any how 

nyex, are diſtinctly pointed 


and inverted in the Focus thereof, 


6. The Image b a of an Ob- 
jet AB, delineated in the Fo- 
cus d, of a Convex Glaſs, is to 
the Object itſelf, as to Dia- 
meter, in the Ratio of the Dit 
tance of the Image C4, to the 
Diſtance of the Object CD. 

7. If the Eye O be in the Axis 
of a Convex Lens, but between 
the Focus d and the Lens, the 
Object will appear in an ere& 
Poſition, but augmented, as to 
Diameter, in a Ratio com- 

unded of the Diſtance of the 

oint F, to which the Ray BE 
tends unrefracted from the Lens 


EL. 
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EL, to the Diſtance of the Eye OL, 
from the ſame ; and of O D, the 
Diſtance of the Object A B, from 
the Eye to the Diſtance FD of 
the ſame Object, from the Point 


F 
A D 


to which the Rays tend unre- 
fracted, that is, FL:O0D::OL 
4209. 

8. And if the Eye O be be- 
yond the Focus, the Point F 
will fall beyond the Object; 
and then FL:FD::OD: OL. 

9. If the Object A B be ſo far 
diſtant from the Glaſs, that the 
Ray B E, refracted to the Eye 
O, diverges from the Point Fin 
the Axis, between the Glaſs and 
the Object, then it will appear 
inverted, and the apparent Mag- 
nitude will be to the true Mag- 
nitude, in the Ratio compounded 
of FL to F D, and of OD to 


O L. 
g 
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Coptnnican SysTEM of the | 
World, is the antient Pythagorean | 
Syſtem, which Nicholas Coperni- © 
nicus, a German, in a Treatiſe * 


publiſh'd in Latin about the Year 
1 566, revived, after it had been 


for many Years thrown out of 
Doors ; and it 1 that the 

anets revolve 
about the Sun, which ſtands ſtill, i 
as their Centre; and that the 


Earth and the 


Diurnal Motion of the Sun and 
Fixed Stars is not real, but ima- 
ginary, ariſing from the Motion 
of the Earth about its Axis. 
CorBE11s, in Fortification, are 


are little Baskets about a Foot 


an half high, eight Inches broad 
at the Bottom, and twelve at 
the Top; which, being filled 
up with Earth, are commonly 
ſer one againſt another upon 


the Parapet, or elſewhere, leay- 


ing certain Port-Holes, from 
whence to fire upon the Enemy 
under Covert. | 

CorBET, in Architecture, is 
a ſhort Piece of Timber, placed 
in a Wall, with its End ſticking 
out fix or eight Inches; and the 
under Part of this End ſticking 
out is ſometimes cut into the Fi- 
gure of a Boultin, Ogee, and ſome- 
times of a Face, &c. the upper 
Side being flat. 

The Corbetts are uſually pla- 
ced, for Strength's Sake, juſt 
under the Semi-Girder of a Plat- 
form, and ſometimes under the 
Ends of Camber-Beams. 

Cox Caron, an Extra- 
Conſtellated Star in the Northern 
Hemiſphere, ſituated between 
Coma Berenices, and Urſa Major, 
ſo called in Honour of King 
Charles Il. 

Con HYDRA, a Fixed Star of 
the firſt Magnirude in the Con- 


ſtellation Hydra. Its Longicude 
Is 


elne 


1. 
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5; 142 deg- 49 min. Latitude 22 
* 23 . and Right Aſcen- 
fion 133 deg. 20 min. 

Cox Leonrs. See Regulus, or 
Baſilicus. j 1 EY 

Cor Don, in Fortification, is a 
Row of Stones, made round on 
the Outſide, and ſet between 
the Wall and the Fortreſs, which 
lies aſlope, and the Parapet, 
which ſtands perpendicular, af- 
ter ſuch a Manner, that this 
Difference may not be offenſive 
to the Eye; whence thoſe Cor- 
ders ſerye only as Ornaments, 
ranging round about the Place, 
being only uſed in Fortifications 
of Stone- Work: For in thoſe 
made with Earth, the void 
Space is filled up with pointed 
Stakes. 

Corps, in Myſick, are the 
Sounds produced by an Inſtru- 
ment or Voice. 

CoriNTHIAN ORDER, Ar- 
chitecture, being the fourth Or- 
der, is the richeſt and the moſt 
delicate of them all, and was 
invented by an Architect of 4. 
thens. Its Capital is adorned 
with Rows of Leaves, and of 
eight Voluta's, which ſupport 
the Abacus. 'The Height of its 
Column is ten Diameters, and 
its Cornice is ſupported by Mo- 
dillons. 

Cox x RA, is the hinder exter- 
nal Tunick of the Eye, being 
like a pellucid Horn, very firm, 
of a Spherical, or rather Sphe- 
roidical Figure, ſtanding out be- 
hind the remaining Part of the 
Ball of the Eye, and conſoli- 
dating the Eye, and Sclerotica. 

Cokxicnk, or Cornice, is the 
third and higheſt Part of the 
Entablature, and commonly ſig- 
nifies the uppermoſt Ornament 
of any Wainſcot, Sc. in Re- 
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gard to the Pillar; and is dif- 
ferent, according to the different 
Orders of Architecture. In the 
Tuſcan it is without Ornaments ; 
and this Pillar, of all others, 
has the leaſt Mouldings. The 
Dorick is adorned with Dentils, 
like the Ionick, and which ſome- 
times has its Mouldings cut into 
it. The Corinthian Pillar, of all 
others, has the moſt Mould- 
ingz, and thoſe very often cut 
with Modillons, and ſometimes 
Dentils, The Compoſite has its 
Dentils and Mouldings cut, with 
its Channels or Chamferings un- 
der its Platfond. 

Connisu-Rinc of 4 Gun, is 
the next from the Muzzle-Ring 
backwards. 

CoroLLaARY, or Con ſectary, is 
a Conſequence drawn from 
ſomething that has been already 
demonſtrated; as, when it is de- 
monſtrated, That two Semi-Cir- 
cles can cut each ot her but in one 
Point, therefore it follows from 
thence, That two whole Circles 
can cut one another but in two 
Points. 

Corona, in Architecture, is 
properly the fat and moſt ad- 
vanced Part of the Cornice, call'd 
by us the Drip, becauſe it de- 
fends the reſt of the Work from 
Wind and Water. But by Vi-- 
truvius it is often taken for the 
whole Cornice. 

Corona BorEAL1s, or the 
Northern Garland, a Conſtellation 
in the Northern Hemiſphere, 
conſiſting of about twenty Stars. 

Corona McerIDiIonALts, a 
Southern Conſtellation, of thir- 
teen Stars. 

CorpuscLEs, in Natural Phi- 
loſephy, ſignify the minute or 
ſmall Parts of a Body. And 


Coxpys- 
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Coreuscular PurLoSOPAY, is 
the Explanation of Things, and 
giving an Account of the Phæ- 
nomena of Nature by the Mo- 
tions and Affections of the mi- 
nute Parts of Matter. 

Coripor, in Fortification, is 
the Covert-Way lying round a- 
bout the whole Compaſs of the 
Fortifications of a Place, be- 
tween the Outſide of the Moat 
and the Palliſadoes. 

Cox vs, a Southern Conftel- 
lation, conſiſting of ſeven Stars. 

Co-SzcanrT, is the Secant of 
an Arch, which is the Comple- 
ment of another, to 90 De- 
grees. | ; 

Co-Sixx, is the Right Line 
of an Arch, which is the Com- 
plement of another, to go De- 
gr oes. a 

Cos uon ADN, is a Deſcrip- 
tion of all the ſeveral Parts of 
the viſible World, according to 
their Numbers, Poſitions, Mo- 
tions, Magnitudes, and their 
other Properties. 

Co-Tancenrt, is the Tangent 
of an Arch, which is the Com- 
plement of another, to go De- 

es. 

Co-VEISED Sinx, is the re- 
maining Part of the Diameter 
of a Circle, after the Verſed 
Sine is taken from it. 

Cover T-Way, in Fortifica- 
tion, is a Space of Ground level 
with the Field, on the Edge of 
the Ditch, about twenty Foot 
broad, ranging quite round the 
Half- Moons, and other Works, 
towards the County. | 

This is otherwiſe called Corri- 
dor, and has a Parapet raiſed on 
a Level, together with irs Ban- 
quets and Glacis, which from 


follow the Parapet of the Place, 


the age wy of the Parapet muſt 
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till it is inſenſibly loſt in tho 
Field. It has alſo a Foot-Bank. 
One of the greateſt Difficu- 
ties in a Siege, is to make a 
Lodgment on the 0 4 


becauſe the Beſieged uſually pa 


liſadoe it along the Middle, ang 
undermine it on all Sides. This 
is called the Counterſcarp, be- 


cauſe it is on the Edge of it. 


Covinc-Connics, is ſuch a 
Cornice, that has a great Caſe- | 


mate, or Hollow in it, which is 
commonly lathed and plaiſter' d 


upon Compaſs Sprockets, or | 


Brackets. 


CounT-WHEEtr, is a Wheel | 


in the ſtriking Part of a Clock, 
moving round once in twelye or 
twenty four Hours. This b 
ſome is called the Locking-Wheel, 
becaule it has commonly eleyen 
Notches in it at unequal Diſtan- 
ces from one another, in order 
to make the Clock ſtrike, and 
it is driven round by the Pinion 
ef Report. | 
CounTxER-APpPROACHES, are 
Works made by the Beſieged, to 
hinder the Approach of the E- 
nemy ; and when they deſign to 
attack them in Form. 
CounTxtr-BArTTERY, Is one 
raiſed to play againſt another. 
CovunTEr-BrrAsT-Worx,the 
ſame with Falſe Bray. 
CounTEtrx-For rs, are certain 
Pillars and Parts of the Walls of 
a Place, diſtant from fifteen to 
twenty Foot one from another, 
which are adyanced as much as 
poſſible in the Ground, and join- 
ed to the Height of the Cordon 
by Yaults, to ſupport the Way of 
the Rounds, and Part of the 
Rampart; as alſoto fortify the 
Wall, and ſtrengthen the Ground; 
but are not now of much Uſe, 
unleſs in large Fortifications. 
Cours 
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CounTzr-Fucvs, in Muſick, 
is when the Fugues proceed con- 
trary to one another. 
CovnTzr-Guarps, in Forti- 
fication, are large Heaps of 
Earth, in Figure of a Parapet, 
rais'd above the Moat, before 
the Faces, and the Point of the 
Baſtion, to preſerye them ; and 
then they conſiſt of two Faces, 
making an Angle-Saliant, and 
are parallel to the Faces of the 
Baſtion. 

Couxrzx-Mixx, is a Subter- 
raneous Paſſage, made by the 
Beſieged, in Search of the Ene- 
my's Mine, to give Air to it, 
to take away the Powder; or 
by any'other Means to fruſtrate 
the Effect of it. 

CounTzx-PaxTt, 4 Term in 
Muſick, only denoting one Part 
to be oppoſite to another: As, 
the Baſe is ſaid to be the Coun- 
ter- Part to the Treble. 

CouxrEA-Poix r, is the old 


Manner of compoſing Pieces of 


Muſick, before Notes of different 
Meaſures were invented; which 
was, to ſet Pricks or Points one 
againſt another, to denote the ſe- 
veral Concords. The Length 
7 Meaſure of 9 was 
ung aceording to t uanti 
of Words or Syllables W — 
they wers applied. 
OUNTERSCARP, is that Side 
of the Ditch that is next to the 
Country; or properly the Ta- 
lus that ſupports the Earth of the 
Covert-Way ; tho' by this Word 
1s underſtood often the whole 
Covert-Way, with its Parapet 
and Glacis, And ſo it muſt be 
underſtood, when it is ſaid, The 
Enemy lodged themſelves on the 
Counterſcarp. 
_ CounTzsr-Swartows- Tait, 
is an Outwork in Fortification, 
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of a Single Tenaile, 
wider towards the Place, that 
15, at the Gorge, than at the 
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Head, or next to the Country. 
CounTtEir-'TEgENoOR, one 
of the mean or middle Parts 
of Muſick, being called fo, be- 
cauſe it is oppoſite to the Tenor. 
Covurseg, in Navigation, is 
that Point of the Compaſs, or 
Coaſt of the Horizon, on which 
the Ship is to be ſteered from 
Place to Place ; or it is more 
roperly the Angle that is made 
by a Tangent to the Meridian, 
and an infinitely ſmall Part of a 
Rumb-Line at tlie Point of Contact. 
Couxrixx, or Curtain, in For- 
tification, is the Front of the 
Wall between the Flanks of two 
Baſtions; or the longeſt Straight 
Line that runs round the Rams 
part, drawn from one Flank to 
the other, being border'd with 
a Parapet five Foot high, behind 
which the Soldiers ſtand, to fire 
upon the Covert-Way, and into 


the Moat. 
Cronicat. See Acronical. 
Cross-MurTiPLiCATION, 15 & 


Method, uſed by Workmen, of 
caſting up ſuperficial Dimenſions 
of Feet, Inches, and Parts, by 
firſt ſetting down a Length taken 
in Feet and Inches, and ſetting 
the Feet and Inches of another 
Length, by which the former 
Length is to be multiply'd di- 
realy under the Feet and Inches 
of that Length ; and then mul- 
plying the Feet by the Feet 
and (croſs-wiſe) the Inches of 
one Length by the Inches of the 
other, and dividing the Sum of 
the Product by 12, and multi- 
plying the Inches by the Inches, 
and dividing them by 144. 
Cross-STAFF, or Fore-Staff, is 
a Mathematical Inſtrument of 
Box, 
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Box, or 2 conſiſting 


of a ae ns, of about three 
Foot long, having each of the 
Faces thereof divided like a 
Line of Tangents, and four 
Croſs-Pieces of unequal Lengths 
to fit on to the Staff the Hal ves 
of which are as the Radius's to 
the Tangent Lines on the Faces 
of the Staff. This Inſtrument 
is uſed in taking the Altitudes 
of the Celeſtial Bodies at Sea. 

CxossiERSs, are four Stars in 
Figure of a Croſs, ſerving thoſe 
that ſail in the Southern Hemiſ- 
phere, to find the South Pole. 

Cxorcukr, a Term in Mu- 
ſiek, being the fifth Note of 
Time. 

Crown, in Geometry, is a 
plain Ring, included between 
two Concentrick Peripheries, 
and the Area thereof will be 
had by multiplying its Breadth 
by the Length of the Middle 
Periphery. 

Cao w NED Horxn-Worx, 1s 
a Horn- Mork with a Crown-Work 
before ii. | 

CxowN-Pos r, is a Poſt which, 
in ſome Buildings, ſtands up- 
right in the Middle, between 
two principal Rafters, and there 
goes Struts or Braces from it, 
to the Middle of each Rafter. 

Crown-WHEEL of a Watch, is 
the upper Wheel next to the 
Ballance, which by its Mo- 
tion drives it, and in Royal 
Pendulums 1s called the Swing- 
heel. RW: OE 
" , CRown-Works, in Fortifi- 
cation, are certain Bulworks 
adyanced towards the Field to 
gain ſome Eminence, conſiſting 
of a large Gorge, and two Wings 
that fall on the Counterſcarp 
near the Faces of the Baſtion; 
ſo that they are defended by 


CU. 
them, and next to the Field 
ſhew an entire Baſtion, being 
between two Demi-Baſtions, the 
Faces whereof look towards 
one another. 

CrySTALINE Humour of the 
Eye. This Humour lies imme- 
diately next to theAqueous with- 
in the 2 of the Tunica 
Uvea, and, like a Glaſs put 


over a Hole, colle&s and re- 


fracts the Rays of Light fallin 
upon it, being very bel 
in Figure of a Lens, unequally 
Convex. 

Kepler, in Paralip. in Vitellio- 
nem, cap. 5. pag. 167. thinks, 
that the foremoſt Side of the 
Cryſtalline Humour is the Seg- 
ment of a Spheriod, generated 
by their Volution of an Ellipſis 
445 its Axis; and the hinder 
Side the Segment of an Hyper- 
bolick Conoid, made from the 
Revolution of an Hyperbola 
about its Axis. 

But Shottus, in Libro de Uni- 
verſ. Nat. & Art. part 1. lib. 2. 
fs 68. ſays, That the Cryſtal- 
ine Humour is not of the ſame 
Figure in all Men, and even 
in the ſame Perſon, it varies 
according to his Age; for it is 
more round in ſome than others, 
and in a Perſon of full Age it 
is turgid, but in old Age it is 
almoſt flat, 

CuBaTuRE of a Solid, is the 
Meaſuring the Space contained 
in it, or the finding the ſolid 
Content of it. 

CuBg, is a ſolid Body, con- 
ſiſting of fix equal Sides, being 
all Squares. The Solidity of 
any Cube is found by multiply- 
ing any one of its Sides, or 
Faces by the Height. 

Cubes are to one another, in 
the Triplicate Ratio of oe 

ia 
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Diagonals, or of the Sides of 
their Faces. 


Cusx-RooT 7 any Number 
or Quantity, is ſuch a Number 


or Cuantity, which, if multi- 
dr into itſelf, and then again 
the Product thence ariſing by 
that Number or — (be- 
ing the Cube -Root,) this laſt 
product ſhall be equal to the 
Number or Quantity whereof 
it is the Cube-Root; as 2 is 
the Cube-Rooot of 8, - becauſe 
two Times 2 is 4, and two Times 
4is8; and 275 is the Cube- 
Root of a*+ 3abb+ 3baa +. 

Cunicx EqQuarT1on, in Alge- 
bra, is ſuch an one wherein 
the unknown Quantities ariſes 
to three Dimenſions; as x3 = 4a? 
—b?, or #3 xx b, or & 
fxx —abx== mmn - per, Sc. 

All Cubick Equations have 
three Roots, either real or ima- 
ginary. 

All Cubick Equations may 
be reduced to this Form,  x3+ 
rr; wherein the ſecond 
Term 1s wanting; and they 
may be extracted if q be affirma- 
tive, or even negative, provided 


3 
that "be not greater than Fade 


Cusicx Foor of any Subſtance, 
is ſo much of it as is contained 
in a Cube whoſe Side is one 
Foot. 

Cusicx NumBER, is that 
Num ber which is produced by 
multiplying any Number by it- 
ſelf, and then again the Product 
by that Number; as, 27 is a Cu- 
bick Number, ſince 3 multiply- 
ing 3, produces 9; and again, 
3 multiplying 9, produces 27. 

The Difference of two Cube- 
Numbers, whoſe Roots differ 
by Unity, is equal to the Ag- 


Leaft-fized Culvering. 
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gregate of the Square of the 
Root of the greater, double 
the Square of the leſs, and the 
leſs Root. 

CuBrcx PARABOLA, is ſuch 
a one wherein the Cubes of the 
Ordinates PC, D F, are as the 


Squares of the Abſciſla's AC, AF. 
T 
| 
A 
P C 
D F 


Any Part PA of the Curye of 
the Cubick Parabola is rectifia- 
ble : For if the Parameter be 


2 aa, and the Tangent PT be 


called t, and the Ordinate PC, V, 
then will the Curve AP be = 
2 8at 8 

TY t+ . r 

3 2775 27 

The Area of a Cubick Para- 
bola is three Fourths of its Cir- 
cumſcribing Paralellogram. 

CuBo-Cvuss, the ſixth Power. 

CuBo-CuBo-Cvusx, the ninth 
Power. 

CUuLMinaAT10N of 4 Star, in 
Aſtronomy, is the Paſſage there- 
of over the Meridian: And fo 
a Star is faid to culminate when 
it paſſes oyer the Meridian. 

CuLvErING, a Species of 
Ordnance; of which there are 
three Sorts, viz. the Ertraordi- 
nary, the Ordinary, and the 


Cur- 
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Curvgnzinc Extraordinary, is 
five Inches and & half in Bore, 
thirteen Foot long, weighs four 
thouſand eight hundred Pounds. 
Its Load is about twelve Pounds, 
and it carries a Shot of five and 
« half in Diameter, weighing 
twenty Pounds. 

CuLvexinG Ordinary, weighs 
four thouſand five hundred 
Pounds, twelye Foot long, the 
Weight of the Ball ſeventeen 
Pounds five Ounces. 

CULVERING of the Leaft Size, 
is five Inches in Bore, eleven 
Foot long, weighing about four 
thouſand Pounds, carries a Shot 
three Inches and a half Diame- 
ter, weighing fourteen Pounds 
nine Ounces. 

Cu xxus. See Wedge. 

CurxunTs, are certain Pro- 
greſive Motions of the Waters 
of the Sea in ſeyeral Places, 
either quite down to the Bot- 
tom, or to a certain determinate 
Depth; and theſe carry the Shifs 
faſter, or elſe retard their Mo- 
tion, acchrding as the Current 
ſets with or againſt the Ships 
Motion. 

CuxsoR, in Mathematical 
Inſtruments, is any ſmall Piece 
that ſlides; as, the Piece in an 
EquinoQial Ring - Dial that 
ſlides to the Day of the Month. 
Likewiſe the little Ruler or 
Label of Braſs, being divided 
like a Line of Sines, and ſlidin 
in a Groove along the Middle 
of another Label, repreſenting 
the Horizon in the Analem ma, 
is called a Curſor. | 

CurTATED DISTANCE, is 
the Diſtance of the Place of a 
Planer from the Sun reduced 
to the Ecliprick. 

Cvuxrartion, is the Difference 
between the Diſtance of a Pla- 
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net from the Sun and the Cur- 
tated Diſtance. 


CunxvArunz. This Genifies 


Crookedneſs. 


Coxve, the ſame as Crooked. f |. 


Curves, in Geometry, are 


ſuch Lines, wherein different 
Points are placed towards diffe- 


rent Parts. 
CuT-BasTion. See Baſtion. 


CuverTE, in Fortification, 


is a deep Trench about four 
Fathom broad, which is com- 
monly ſunk in the Middle of 
the great dry Ditch till you 
come to Water, and ſerves both 
to prevent the Beſiegers Mining, 
and alſo the better to keep off 
the Enemy. 

CycLF, is a perpetual Reyo- 


lution of certain Numbers, 


which ſucceſſively go on from 
the firſt to the laſt, and then re- 
turn again to the firſt, and fo 
circulate perpetually. There 
are three principal Cycles, vir 
the Cycle of Indifion, the Cycle 
f the Moon, and the Cycle of the 

n. 

Cycix of Indiction, is a Revo- 
lution of fifteen Years, which 
firſt began the third Year be- 
Wy 2 = 

Chronologers diſagree about 
the Time that the Cycle of In- 
dition begun; and alſo con- 
cerning the Uſe that the Ro- 
mans invented it for : But, ac- 
cording to yulgar Computation, 
the Year of Chriſt's Nativity 
was the third of this Cycle; 
and thus we are certain, that it 
was eftabliſhed by Conftantine 
in the Year 312. | 

If you ſubftra& 312 from the 
Year ; gr and divide the Re- 

er by 15, and what re- 
mains, omitting the Quotent, 
is the Year of the Roman Indic- 
tion; 


Io Chris, in which $ 
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tion; or if 3 be added to the 

iven Year, and the Sum be 
divided by 15, the Remainder, 
omitting the Quotient, wall be 
the Year of the Indiction. 

CycLsg of the Moon, is a Re- 
yolution of nineteen Years, 
which began one Year before 
e of Time 
the New and Full Moons re- 
turn to the ſame Days of the 
Fulian Year they were on be- 
fore, and ſhe begins again her 
Courſe with the Sun. 

The Cycle of the Moon, af- 
ter three hundred and twelve 
Years, will not reſtore the New 
and Full Moons to the ſame 
Day of the Julian Year, but 
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there will be an Error of one 
whole Day. 

CyCLE of the Sun, is a Revo- 
lution of twenty eight Years, 
in which Time the ſame Domi- 
nical Letter comes about again 
in the ſame Order, and Leap- 
Years expire, and the 29th Year 
the Cycle begins again. 

The Uſe of this Cycle is to 
find the Dominical Letter, 
which may be had from the 
following Table, when the Cy- 
cle of the Sun for a given 
Year is known; but this is Rand 
by adding 9 to the given Tear, 
and dividing the Sum by 28; 
for the Remainder is the Cycle 
ſought. 
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A Table of the Cycle of the Sun, with the Dominica] Letter 


anſwering to it. 
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CycLoip, or Trochoid, is a 
Curve; as ABC deſcribed by the 
Point 4 in the Periphery of a 
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Circle, while the Circle rolls 
along a e as AC 
from the Point 4, where the 
Curve i to the Point C, 
where it ends. 


1. The Cycloid is a Curve of 
the mechanical Kind ; for the 
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Relation of its Ordinates, (the 
being ſuppoſed Straight Lines, 
and Abſeiſſa's canes be expreſ- 
ſed in finire Terms. 

2. If PL be drawn parallel 
ro AD, the Semi-Baſe of the 
Cycloid, then will P M be equal 
to BM, the Arch of the gene- 
rating Circle; and ſo if the 
Arch BM be taken for an Ab- 
— and the Right Line PM 
or a Semi- Ordinate, and 
BAA. x, PM= 7, the Nature 
of the Cycloid will be expreſs'd 
by this Equation, x==y. mo 

3. The Cycloidal Space, o 
the Space ABCD contain'd un- 

H der 
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aer the Curve of the Cycloid 
and the Baſe, is the Tripple of 
the generating Cirele. 

4. The Length of any Arch 
AP, of a Cycloid, is equal to 
four Times the Vers'd Sine of 
half the Arch A H, of the gene- 
rating Circle between the De- 
ſcribing Point # and the Baſe 
of the Cycloid; whence the 
Length of the whole Cyeloid is 
equal to four Times the Dla- 
meter of the generating Cir- 
ele. 

Cycnus, the Swan, a Con- 
ſtellation in the Northern He- 
miſphere ö 

Cytinper. If any indefinite 
Right Line S Z, being without 
the Plane of the Circle VX T, 
moves about the Circumference 
of that Circle always parallel 
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to itſelf, until it be returned to 
the ſame Place from whence it 
went, then the indefinite Solid 
contain'd under the Baſe or Cir- 
cleV/XT.and the Superficies gene- 
rated after this Manner by the 
Right Line SZ, is called a Cy- 
linder, and the ſaid Superficies 
is called the Superficies of it; 
and if the Line SZ be perpen- 
dicular to the Plane of the 
Baſe, the Cylinder is called a 
Right one; but if not, an Ob- 
lique or Scalene one. 

1. The Section of every Cy- 
Iinder by a Plane Oblique to 


its: Buſe, is an Ellipſis. 


a Cylinder of -Poliſh'd Metal; 


- jeRts, ſeen by the Reflection of the 


"DX 

2. The Superficies of a Cy. i 
linder is equal to the Periphery 
of the Baſe, multiplied into the 
Length of its Side. 1 

3. The Solidity of a Cylin- 
der is equal to the Area of its 
Baſe, multiplied into its Alti- 
tude. 

4. Cylinders of the ſame Baſe, 
and ſtanding between the ſaine 
Parallels, are equal. | q | 

5. Every Cylinder is to a 
Spheriod inſcrib'd in it, as 4 
to 2. I 
6. If the Altitudes of two 
Right Cylinders be equal to the 
Diameters of their Baſes, thoſe | 
Cylinders are to one another 
as the Cubes of the Diameter: 
of their Baſes. 


CyLinDRICAL SPpECULUM, I; 


ads mY 
$8 


ww 
_ 
- Y = 
I 7 
49 
\ 4 
LS 
1 
4 
> 
SZ 
3 - A 


being either Convex or Con- 
Cave. 


The Images of formous Ob- 
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Surface of the Cenvex Cylindrick 
Speculum, are render'd deform- 
ed ; and vice verſa the Images of 
deformed Objects appear for- 
mons; ſo that a Figure 22 80 
confuſed, ſeeming to be drawn . 
without any Manner of Intent, 
being placed horizontally near N 
one of theſe Cylinders, will ap- in 

r in the Surface of the Cy- 
inder the Face of a Man, or 
any other formous Figure. 
But then the confuſed Figure 
_ be firſt drawn according to 

rt. 

If Parallel Rays fall after 
ſuch a Manner in the Super- 
ficies of a Concave Cylinder, 
as to cut its Axis at Right An 
gles, and their Inclination to 
the Speculum be leſs than fixty 
Degrees, after the Reflection, 
they will be united in a 12 
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Line, parallel to the Axis, be- 
ing at a Diſtance leſs than one 
fourth Part of the Diameter. 


The Rays AB, AD, which, 
from the ſame Point A of the 
Axis, fall in the ſame Periphe- 
, Hl of a Concaye Cylinder, 
aleer the Reflection, are united in 
the Point F ſo far diſtant from C, 
the Centre of the Circle, in the 
Periphery whereof the Reflec- 
„tion is made, as the Radiating 
Point 4 is diſtant from ir. 
1 CyMartiuvm, a Member of 
f Architecture; whereof there 
ere two Sorts, viz. the Dorick 
and the Leſbick. The Dorick is 
a Member that has a Concavity 
leſs than a Semi-circular one, 
rand a Projecture equal to half 
the Altitude. The Leſbick is 
„boch Concave and Convex, ha- 
ring the Projecture equal to 
halt the Altitude. 

Cynosura, a Conſtellation 
i conſiſting of ſeven Stars, being 
otherwiſe called Urſa Minor. 
Cyengr, or Nought, noted 
thus, (0); which being put be- 
fore a Figure, ſignifies nothing, 
(unleſs in Decimals, where it 
augments, being put before, in 
the ſame Proportion, as when 
put afrer Integers.) But after 
a Figure, it increaſes it by 
Tens; and ſo on, ad infinitum. 
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ACTYLONOMY, the 
Art of Numbering on 
the Fingers. 

Dapo, a Term in Architec- 
ture, uſed by ſome Writers for 
a Dye, being the Part in the 
Middle of the Pedeſtal of a Co- 
lumn, between its Baſe and 
the Cornice. ; 

Darty Mortox of a Planet. 
Sce Diurnal Motion. 

DaxkENED Room. This is 
the ſame as Camera Obſcura ; be- 
ing a Room darkened all bur 
in one little Hole, having a 
Convex-Glaſs in it to tranſmir 
the Rays of outward Objects to 
a Piece of Paper, or white 
Cloth in the Room. 

Daxx TexT, by ſome Wri- 
ters, is the Name of a ſmall 
Portable Camera Obſcura. 

Dar A, is the Term, in Ma- 
thematicks, for ſuch Things or 
Quantities as are given or 
known, in order to find out 
other Things thereby, which 
are unknown. | 

Davis's QuanraxT, the 
common Sea- Quadrant, or Back- 
Staff. | | 

Day, is either Natural or 
Artificial, 

Davy(Nartvrar,)is the Space of 
Time determin'd by the Motion 
of the Sun round the Earth in 
twenty four Hours, and begins 
at 12 at Night. 

DAY (As TIrIc iA, is the Time 


between the Sun's Riſing and 


Setting. The Length of this 
varies in different Places of the 
Earth; for under the Equinoc- 
tial the Artificial Days are but 

H 2 twelve 
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twelve Hours long, and under 
the Poles they are half a Year. 

The Natural Day is alſo cal- 
led Civil, becauſe it is by divers 
Nations reckon'd divers Ways. 
The Babylonians began to ac- 
count their Day from the Sun- 
Riſing: The Fewsand Athenians 
from the Sun-Setting, whom the 
Italians now follow, beginning 
their firſt Hour at Sun-ſet. The 
Egyptians began at Midnight, 
as we account the Aſtronomical 
Day; but the Umbri began at 
Noon. ; 

Decor, in Geometry, is 
a Plane Figure of ten Sides, and 
ten Angles; and if all the Sides 
are equal, and all the Angles, 
it is called a Regular Decagon; 
and it may be inſerib'd in a 
Cirele. 


2 


1t 4B be the Side of a Re- 
gular Decagon inſcrib'd in a 
Circle, and it be continu'd out 
to C, ſo that BO=AD, then will 
AB: BC: : BC: AC. 
If the Side of a Regular 
Decagon be 1, the Area thereof 
will be 8.69; whence as 1 to 8.69, 
ſo is the Square of the Side of 
any given Decagon to the Area 
of that Decagen. 


DęgciMAL FrAcTIons, are 


ſuch that have 10, 100, 1000, 
1000c, &c. for their Denomi- 


nator; as, 


5 6 57 $24 


mmm—_ 4 — —— 
100 1000 1000) 10900 
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c. and the Denominator for 


Brevity and Conveniency Sake, 
is commonly expreſs'd by 2 
Point, or Comma, ſet on the Left 
Hand of the Numerator, thus, I 


3 - 34 . 

J 15759034 18 50 and .346 i 4 
346 of 
10000* 4 


Regiomontanus was the firk 
that uſed Decimal Fractions in 
the Conſtruction of the Table; 
of Sines, about A.D. 1464. $ 

As Cyphers fer on the Right 


Hand of Integers do increaſe 
the Value of them decimally, ai 
2, 20, 30, Sc. ſo when ſer on 
the Left Hand of Decimal Frac- 
tions, they decreaſe the Value 
decimally, as .5 .05 .oo5 &%, 
But ſet on the Left Hand of In. 
tegers, or on the Right Hand 
of Decimal Fraftions, they fig: 
nify nothing, but only to fill up 
void Places. Thus, .5009 or 
0005+ 1s but five Unites. 
Arithmetical Operations may 
be perform'd vaſtly ſooner by 
Decimal FraGions than by Vul- 
gar Fractions, becauſe the De- 
nominators being omitted, the 
Rules of Addition, Subſtrac- 
tion, Multiplication, and Divi- 
ſion, are performed as in whole 
Numbers, Regard being had 
to the Pointing, which is eaſy: 
Yet, by theſe, Operations wil 
not always come out exact! 
true; but you may come 
near the Truth as poſlible 
by bringing out more Figures. 
 DEgc:MAL SCALES, Are, U! 
general, any Scales upon 
ſquare Rule, that are divide 
decimally, being Scales of Ms 
ney, Weights, Meaſures, made 
from Tables bearing thoſ 
1 and N 1 
In n, only to ſhew you the 
Peenon, only Beeim 
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Decimal FraQion het property 
belongs to any Part of Money, 
Weight, or Meaſure, Oc. 

DEcLINAT10N (AppaRgNT,) is 
the Diſtance of the Apparent 
Place of a Planet from the E- 
quinoctial. 

DECLINATON of the Sun, or 
any Star, or Point of the Hea- 
vens, Is its Diſtance from the 
Equator, meaſur'd in the Arch 
of a great Circle, perpendicu- 
lar to the Equator. R: S O's 
Place:: S. greateſt Declination 
S. of his preſent Deelination. 

The greateſt Declination of 
the Sun, or of the Ecliptick, 
was firft, as we know of, ob- 
ſerved by Pytheas, at Maſtilia, 
about three hundred and twen- 
ty four Years before Chriſt; 
who obſerving that the Height 
of a Gnomon was to the Shadow 
of it, when the Sun was in the 
Meridian, as, 319514 to go009, 
from thence concluded the 
Sun's greateſt Declination to be 
23 deg. 52 min. 41 ſec. And 
Gaſſendus found the Solſtitial 
Shadow of the ſame Length, as 
it had been obſerved by Pytbeas, 
near two thouſand Years before : 
And fo he concluded that the 
Sun's greateſt Declination, or 
that of the Ecliptick, is con- 
ſtant. But from a Compariſon 
of the ſeyeral Obſervations 
concerning this Matter, the 
Sun's greateſt Declination is 
commonly accounted 23 deg» 
30 min, | 

DECLiNnAT1ON of the Sea- 
Compaſs, or of the Needle, is its 
Variation from the true Mexi- 
dian ef any Place. 

Decrivarriox (Tau) is the 
Diſtance of the True Place of 
4 Planet from the Equator. 
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DrclixATION of 4 Wall, er 
Plane for Dials, is an Arch of 
the Horizon, contained either 
between the Plane and the 
Prime Vertical Circle, if you 
reckon it from the Eaſt or Weſt ; 
or elſe betwcen the Meridian 
and the Plane, if you account ir 
from the North or South. © 

DtciinaTorIEs, are Inſtru- 
ments contriy'd for taking the 
Declinations, Inclinations, and 
Reclinations of Planes ; and 
are of ſeveral Kinds. The beſt 
whereof, for taking the Declina- 
tion, conſiſts of a ſquare Piece 
of Braſs, or Wood, with a Limb 
accurately diyided into Degrees, 
and every fifth Minute, if paſ- 
ſible, having a Horizontal Dial 
moying on. the Centre, made 
for the Latitude of rhe Place 
it is to ſerve in, and which has 
a ſmall Bit of fine Braſs fixed 
on its Meridian Line, like a Fi- 
ducial Edge, to cut the De- 
grees of the Limb: For at any 
Time when the Sun ſhines, _ by 
having the Hour of the Day 
you may get the Declination of 
anyWall or Plane by this Inftru- 
ment, - 

Dxgcrining ExtcTt-Dials, are 
thoſe whoſe Planes do ſtand per- 
pendicular to the Horizon, and 
decline, that is, do not face di- 
rectly the four Cardinal Points. 

_ DsctiningG Ex ECT-PTLANES. 
See Erect Declining Planes. 

I. Becauſe the Diſtance of the. 
Sun from. the Centre of the- 
Earth is ſo vaſtly remote, that 
all Points of the Superficies ot 
the Earth may be taken, as if 
they were in the Centre, the- 
Styles of all Dials may be con- 
ccived as Parts of the Axis of 

3 the 
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the Earth paſſing thro* the Cen- 
tre of the Earth. 

2. The Extremity of the Style 
of all Dials may be taken for 
the Centre of the Earth. 

3- The Hour-Lines drawn upon 
all Dial-Planes, are the common 
Sections of Hour-Circles of the 
Sphere with the Dial-Planes. 

The EquinoQial Circle upon 
all Dial-Planes will be a Straight 
Line, and the Parallels of De- 
clination will be the Conick 
Sections. 

Dgcuss Arion, a Term in 

ticks, ſignifying the Croſſing 
of any two Lines, Rays, cc. 
when they meet in a Point, 
and then go on ſeparate from 
one another. 

DErkrcks, in Fortification, 
are all Sorts of Works that co- 
ver and defend the oppoſite 
Poſts, as Flanks, Parapets, 
Caſemates, c. No Miner 
can be fixed te the Face of a 
Baſtion before the oppoſite one 
be ruin'd, or till the Parapet of 
its Flank be beaten down, and 
the Cannon in all Parts that can 
fire upon that Place which is 
attack'd, are diſmounted, 

DEE ENT, in the old Ptole- 
maick Syſtem, is an imaginary 
Circle, which, as it were, car- 
ries about the Body of a Planet, 
and is the ſame with the Ex- 
centrick. 

Depictent HyPERBOLA, Is 
a Curve having but one Aſymp- 
rote, and only two Hyperbo- 
lick Legs running out infinitely 
next to the Aſymptote contrary 
Ways. 1 

DrriciEyvr NuMBrRs, are 
ſuch, whoſe Parts, added toge- 
ther, make leſs than the Inte- 
ger whereof they are the Parts; 
as 8, whoſe Parts being 1, 2, 
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4 make but 7 ; likewiſe 16, | | 
whoſe Parts I, 2, 4, 8, make 'F 


but 15. 


Der:Le, in Fortification, i: 
a ſtraight narrow Lane, or Paſ- 


ſage, thro* which a Company ©? 


of Horſe or Foot can paſs onl 


in File, by making a ſm 1 


Front, ſo that the Enemy may 


take an Opportunity to ſtop 
their March, and to charge 


| 


them with ſo much the more 
Advantage, in regard that thoſe 3 


in the Front and Rear cannot 


reciprocally come to the Re- 


lief of one another. 


DerixiTrions, are our firſt i 


Conceptions of Things, b 


Means whereof they are di- 


tinguiſh'd among themſelves, 


and from whence, whatſoever þ 


Things being conceived by them, 


the reſt are deduced. There | 


are two Kinds of Definitions, 
viz. Nominal and Real. 
DeriniTION (NOMINAL) is an 


Enumeration of ſuch known | 


Things that are ſufficient for 
the diſtinguiſhing of any pro- 

ſed Thing from others ; as 
s that of a 28 if it be ſaid 
to be a Quadrilateral, Equila- 
teral, and ReQangular Figure. 

DErINIr Io (REAL,) is a dif 
tin& Notion of the Geneſis of a 
Thing, that is, which expreſſes 
the * how the Thing can 
be done, or made; as is this 
Definition of a Circle, viz. That 
it is deſcrib'd by the Motion of 
of a Right Line about a fixed 
Point. 

DrrIkcriox, is the Tender- 
cy of a Ship from her true 
Courſe, by reaſon of Currents, 
c. which turn her out of her 
right Way. But this Word, by 
Dr. Hook, is applied to the Rays 


of Light, that is, Deflection - 
the 
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the Rays of Light is different 
both from Reflection and Re- 
fraction, and is made towards 
the Surface of the Opacous Bo- 
dy perpendicularly ; and this is 
the ſame Property that Sir Iſaac 
Newton calls Inftection. 

D&cREE, is the three hun- 
dred and fixtieth Part. of the 
Circumference of a Circle. It 
is ſubdivided into fixty Parts, 
called Minutes, and each of 
them again into ſixty more, cal- 
led Seconds, Ec. 

Drrruivs, the Dolphin, a 
Conſtellation in the Northern 
Hemiſphere, containing ten 
Stars. 

DsMm1-BasT10N, is a Fortifi- 
cation, having only one Face, 
and one Flank. 

Demr-Cannon Loweft, the 
Name of a great Gun. ( The 
ordinary ones are about fix 
Inches Bore, five thouſand four 
hundred Pound Weight; ſome 
ten; ſome eleven Foot long; 
and carry a Shot of about thir- 
ty Pound Weight.) It carries 
point-blank a hundred and fifty 


fix Paces. Its Charge of Pow- 


der is fourteen Pound Weight. 
There are alſo two Sizes of 
Demi-Cannon above this, which 
are ſomething larger : As the 
Dzmi - Cannon Ordinary, 
which is ſix Inches and a half 
Bore, twelve Foot long, weighs 
five thouſand fix hundred Pound. 
Its Charge of Powder is ſeven- 
teen Pounds, eight Ounces, 
carries a Shot of fix Inches one 
Eighth in Diameter, whoſe 
Weight is thirty two Pounds, 
and the Piece ſhoots point-blank 
à hundred and ſixty two Paces. 
Dgmr-CanNnoNy 4 the longeſt 
Size, is fix Inches three Fourths 
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Bore, twelve Foot long, fix hun- 
dred Pounds Weight. Its Charge 
is eighteen Pounds of Powder, 
and the Piece ſhoots point-blank 
a hundred and eighty Paces. 
Degmir-Cross, is an Inftru- 
ment uſed by the Dutch to rake 
the Altitudes of the Celeſtial 
Bodies at Sea, and conſiſts of 
a Staff divided into a Line of 
Tangents, and a Croſs-Piece, 
or Tranfom, and has three 
Vanes. But we do not uſe this 
Inftrument, the Sea-Quadrant 
being better. 
D&sm-Curverincg, a Piece 
of Ordnance. The common 
Sort of them are four Inches 
and a quarter Bore, two thou- 
ſand feyen hundred Pounds 
Weight, ten Foot long, carries 
a Shot of ten Ponnds eleven 
Ounces, 1s charged with ſeyen 
Pounds four Ounces of Powder, 
and ſhootspoint-blank a hundred 
and ſeventy five Paces. 
D&mM1-CuLvEerinG of the leaſt 
Size, is four Inches and a quar- 
ter Bore, ten Foot long, two 
thouſand Pounds Weight. Its 
Charge is ſix Pounds four Ounces 
of Powder, it carries a Ball of 
four Inches Diameter, and of 
nine Pounds Weight, and its 
Level-Range is a hundred and 
ſeventy four Paces. | 
Dgmr-CuLvsriNG of the largeſt 
Sort, is four Inches and three 
quarters Bore, ten Foot and 
one Third long, three tkouſand 
Pounds Weight. Its Charge of 
Powder is eight Pounds and 
eight Ouncts, the Ball is four 
Inches and a Half Diameter, 
weighs twelve Pounds eleyen 
Onnces, and it ſhoots point- 
blank a hundred and ſeyent 
eight Paces. | 
H 4 De- 
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DeMmrDiron, & Note in Mu- 
ſick, being the ſame with Terce 
Minor. See Monochard. 

DEMI Go ck, in Fortifcation, 
is half the Gorge or Entrance 
into the Baſtion, not taken di- 
realy from Angle to Angle, 
where the Baſtion joins to the 
Courtain, but from the Angle 
of the Flank to the Centre of 
the Baſtion, or Angle, the two 
Courtains would make, were 
they protracted to meet in the 
Baſtion. | 

Dsmr-Qvaves, the laſt Note 
of Time in Muſick. 

DEMONSTRATTON, is the 
Reaſons that are laid down for 
making the Mind aſſent to the 
Truth or Falſhood of a Thing 
propoſed. | 

Dexzs, the ſame with Canda 
Lucida, or Lion's Tail, a Star ſo 
called. Which ſee. 

DENOMINATOR of a Fraction, 
is the Number or Letter below 
the Line. 'Thus 4 and b are the 
Denominators of the Fractions, 

3 a 
— and 7 | 

DgxnominaToR of any Propor- 
tion, is the Quotient ariſing 
from the Diviſion of the Ante- 
eedent by the Conſequent; as, 
6 is the Denominator of the 
Ratio of zo to 5, fince 5) 30 (6; 
and this is alſo called the Expo- 
nent of the Ratio. 

DexvsrTrEs ef Bodies, is their 
Thickneſs; and a Body is ſaid 
to be denſer, when 1r contains 
more Matter under the ſame 
Bulk than another Body. 

The Denſities of any two Bo- 
dies are in a Ratio compounded 
of the dire& Ratio of their 
Quantities of Matter, and the 
Reciprocal Ratio of their 
Bulks. 
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Dzexr1cLEs, are Ornaments Z 
in a Cornice, 


particularly affected in tbe Do- 
rick Order; and the ſquare 
Member whereon they are cut, 
is called the Denticule. 


DgeaxTVURE, in Navigation, 


is the Eaſting or Weſting of 4 
Ship, with regard to the Me- 
ridian it departed or ſailed from; 


or it is the Difference of Longi- | 
rude between the preſent Meri-„ 


dian the Ship is under, and that 
where the Ia 

Obſervation was made; and, 
in all Places, except under the 
Equator, it muſt be accounted 
according to the Number of 
Miles in a Degree of the Paral- 
lel the Ship is in. 

The Departue, in Plain and Mer- 
cator's Sailing, is always repreſ- 
ſed by the Baſe of a Right-An- 
gle Triangle, where the Courſe 
is the Angle oppoſite to it, and 
the Diſtance the Hypothenuſe. 
In the Plain and Mercator's 
Chart, as Radius to the Diſ- 
trance, ſo is the Sine of the 
Courſe to the Departure. 

But this is erroneous, ex- 
cept in very ſmall Diſtances; 
for if the Diſtance and Diffe- 
rence of Latitude be repre- 
ſented by the Hypothenuſe 
and Perpendicular of a Right- 
angled Plain-'Triangle, the De- 
parture will not be the Baſe 
of that Triangle; as Mr. Hodg--n 
ſays it will, in his Syſtem of 
Mathematicks. See more of 
this under the Word Rbumb, 
where it will eaſily appear to 
be falſe. 

DErakssrox of the Pole. 80 
many Degrees as you ſail or 
travel from the Poles towards 
the Zenith, you are ſaid to de- 

preſs 


cur after the 
Manner of Teeth. "Theſe are 


| Reckoning or 
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preſs the Pole, becauſe it comes 
the ſame Number of ees 
lower, or nearer to the Hori- 


LON» 
| DescanT, in Muſick, ſigni- 


fies the Art of Compoſing in ſe- 
veral Parts, and is threefold, 
viz. Plain, Figurate, and Double. 

DgscanT (DovBLE,) is when 


the Parts are fo contriy'd, that 


the Treble . be made the 
Baſs; and, on the contrary, the 
Baſs the Treble. 

DescanT (FiduRATE or FLo- 
k1D,) is that wherein Diſcords 
are concerned as well (tho' 


not ſo much) as Concords, and 


having all the Variety of Points, 
Figures, Syncopes, Diverſities 
of Meaſures, and whatſoever 
elſe is capable of adorning the 
Compoſition. 

Dgscant (Prix,) is the 
Ground-work or Foundation of 
the Mufical Compoſition, and 
wholly conſiſts in the ordinary 
Placing of many Chords. 

DzssceEnsOn OBL1Q UE. 
Oblique Deſcen ſion. 

DEsSCENS1ON 
Right De ſeen ſion. 

DEscExrs, in Fortificaion, 
are the Holes, Vaults, and hol- 
low Places, made by undermi- 
ning the Ground; as the Coun- 
terſcarp or Covert- Way; fo that 
a Deſcent into the Moat or 
Ditch, is a deep Digging into 
the Earth of the Covert-Way, 
in Figure of a Trench, of which 
the upper Part 1s cover'd with 
Madriers or Clays, againſt Fires, 
to ſecure the Paſſage into the 
Moat. | 

DEsc ENI of heavy Bodies. 1. If 
two Bodies deſcend perpendicu- 
larly from any unequal Heights 
near the Surface of the Earth, 
the Lengths of the Lines that 


See 
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they deſeribe, are in the Du- 
plicate Ratio of the Times or 
Velocities; and ſo theVelocities 
are as the Times. . 

But if Bodies deſcend per- 
pendicularly from any Heights 
whatſoeyer, then this Propor- 
tionwill not hold. 

If AEF be a Semicircle, and 
F the Centre of the Earth, and 


F 
a Body falls from any Height 4 


above the Surface of the Earth 
to Places B, C, and the Lines 
BD, CE, are drawn; as alſo the 
Lines FD, FE, then the Times 
of its falling the Lengths AB, - 
AC, will be expreſs'd by the 
Trilineal Spaces FAD, FAE. 
The Lengths that a Body near- 
the Surface of the Earth deſ- 
cends in equal Times, do in- 
creaſe according to the odd 

Numbers, 1, 3, 5» 7» 9, &c- 
Hence, by way of Corollary, if 
the Body falls from the Point 
a, the ſmall Diſtances ab, ac, 
compar'd with à F the Semidia- 
meter of the Earth, the 'Trili- 
neal Figures Fad, Fae, may be 
taken for Right-angled Trian- 
gles, whoſe Arca's will be, to 
one another, as the Lines b 4, 
ce, 
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£2, fince the Baſe aF is common, 
that is, as the very ſmall Arches 


3 


ad, ae, which are equal to 
them. But theſe very ſmall 
Arches are in the Subduplicate 
Ratio of their Vers'd Sines 4b, 
4 c, that is, the Lines ab, ac, 
deſcrib'd by a deſcending Body, 
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is to the Relative Gravity of 
e Deſcending Body. | 
5. The Line deſerib'd by the 
Direct Deſcent is to the Line de- 
ſcrib'd in the ſame Time by the 
Oblique Deſcent, as the Length * 
of rhe Plane to the perpendicu- 
lar _ of the Plane. 4 
6. If the Line deſcrib'd by the 


Dire& Deſcent be to the Line 1 
the Oblique Deſ- 


deſcrib'd by 
cent, as the Height of the Plane 
to the Length of the Plane, tlen 
the Times of Deſcent ſhall alſo 
be in that Proportion. 

7. If the Line deſcrib'd by the 


Direct Deſcent be to the Line 


deſcrib'd by the Oblique Def- 
cent, as the Height of the Plane 
to the Length of the Plane, the 
laſt Velocicies ſhall be equal. 

8. The laſt Velocities acquir'd 
upon ſeveral Inclined Planes of 
the ſame Heights, and however 
— in Length, are equal. 
9. The Time of an Oblique 
Deſcent through any Chord of a 


are in the Duplicate Ratio of Circle, drawn from the loweſt 


the Times, which is the Theo- 
rem firſt laid down. 

2. All Bodies near the Surface 
of the Earth do deſcend perpen- 
larly at ſuch a Rate, as that at 


Point of the Circle, is equal to 
the Time of a Direct Deſcent 
through the Diameter of chat 


Circle. 
10. If a Body deſcends from the 


the End of the firſt Second of Point 4 through any Number 
* 


Time they have deſerib'd ſix- 
teen Feet one Inch. 

3- The Velocity of a heavy Bo- 
dy deſcending in an Inclin'd 
Plane at the End of any given 
Time, is to the Velocity that 
it would acquire by deſcending 
perpendicularly in the ſame 
Time, as the Altitude of the 
Inclin'd Plane is to its Length. 


4. The laſt Velocity acquired 


by the Direct Deſcent, is to the 
laſt Velocity acquired in the 
ſame Time by the Oblique 
Deſcent, as the Abſolute Gra vi- 


of Inclin'd Planes, 4B, BC, CD, 
it will acquire the ſame Velo- 
city 
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city at the Point D, in the End 
of Its Fall, as though it fell from 
the Point Zof equal Height with 
A, in one continu'd Plane ED. 

11. The laſt acquir'd Velocities 
of a Body, deſcending to the 
loweſt Points of a given Circle, 
through different Chords, ſhall 
be as thoſe Chords. 

In all theſe Theorems con- 
cerning the Deſcent of Bodies 
on Inclin'd Planes, the Lengths 
of the Planes muſt be inconſide- 
rable, with regard to the Semi- 
diameter of the Earth; for 
otherwiſe they are not true. 

12. TheTime of the Deſcent of 
a Body, through the Arch BC of 


A 


C 


a Semi (doll, is equal to the 
Time of its Deſcent through 
any other Arch AC. 

13. Alſo a Body will deſcend 
from a giyen Point, as B to a gi- 
ven Point C, ſooner along $ 
Arch BC of a Cycloid than 
along any other Curve, drawn 
through the Points B, C. 

14. If Water runs out thro' a 
ſmall Hole, made in the Bottom 
of a Parabolick Conoid, the Sur- 
face of the Water will deſcend 
equal Spaces in equal Times. 

I 5. If a Body be thrown down- 
wards in a reſiſting Medium, 
with ſuch a Velocity as ſhall 
make the Reſiſtance of the 
Medium equal to the Accel- 
leration of Gravity, it wall 
move on, or deſcend with a uni- 
form Motion. 


16. The Velocity of a Body de- 


D 1 
ſcending by its own Weight, 
in a refine Medium, ogy 
ways leſs than that Velocity that 
—— the uniform Motion; 
t continually approaches to it. 
Dsw, are little Globuls of 
Water, rais'd up from the Earth 
by Heat, which, for a while, 
ſwim up and down in the Air; 
and when ſeveral of them cen- 
vene into Drops, by Means of 
Cold, they then fall down again 
to the Earth. 
DzscaexT, a Term in Geo- 
metry, ſignifying a Line or Su- 
cles, that by means of the 
{orion of it, à Superkicies or 
Solid is deſerib'd. 
DiacovsTicxs, or Diarno- 
NICKS, is the Conſideration of 
the Proporties of Refrafted 
Sound, as it paſſes through 
different Mediums. But the 
Diacousricx Curves, or the 
Cauſtick by Refraction, is gene- 
rated thus: If you imagine an 
infinite Number of Rays, B 4, 
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B M, BD, c. ifluing from the 
ſame Luminous Point B, to be 
refraed to or from the Per- 
pendicular M C, by the given 
Curve AMD; and fo, that C E, 
the Sines of the Angles of In- 
cidence C M E be always to 
CG, the Sines of the Refracted 
Angles C MG in a given Ra- 
tio, the Curve HFN, which 
touches all the Re fracted Rays, 
- * E DN, Oc. ts called 
the Dreacouftick, or Cauſtick 
R 3 . 5 1 ; 7 

DravroMe. This is the ſame 
with Viberation, or the Swing of 
à Pendulum. | | 

Draconat, is a Straight Line 
drawn a-croſs a Figure, from 
one Angle to another, and is 
called a Diameter b 
Theſe are chiefly in Quadrila- 
teral Figures. Sa | 

As the Lines AC, BD, are 


the Diagonals of the Parallelo- 


gram 4BCD. | 

Every Diagonal, as XC, di- 
vides a Parallelogram into two 
„ Parts, or Triangles, A BC, 


Two Diageplo AC, BD, of 
every Parallelogram, do mutu- 
ally biſe& cach other, as in the 
Point E. 

DraconAt Scars. See Scales. 

DiacrRAm, is a Scheme for 
the Deſignation, or Demonſtra- 
tion of any Figure. 

Drar., or Sun-Dial, is the De- 
ſcription of Lines upon a given 
Plane, or on the given Super- 


ſome. 


WY DI | 
ficies of any Body, after ſuch a 
Manner, that the Shadow of a 
Gnomon, or the Rays of the 
Sun, tranſmitted through ſome 
Hole, or reflefted from a a 
| 


little ee ſha 


touch given Lines at a given 
Hour. And the Manner of this 
Deſcription is called Dialing. 
The firft Sun-Dial, that was 
ſet up at Rome, was by Papyrius 
Curſus, about the 447th Year of 
the City, in the Temple of Q#i- 
rinus; bur it went not righr. 
And about thirty Years after- 
wards, Ad. Valerius Maſſala brought 
another out of Sicily, and ſer it 
up upon a Pillar near the Re 
trum. But this went not right 
neither, becauſe not made for 
the Latitude of Rome. But about 
eleven Years after there was 
one ſet up, that went more exact. 
The Invention of Sun-Dials 
are by ſome attributed to Anaxi- 
menes ; and by ſome to Thales. 
And Vitruvius, among the vari- 
ous Kinds of Dials he mentions, 
ſays, That Bevoſus the Chaldean 
invented one upon a Reclining 
Plane, nearly parallel to the 
EquinoCial. 
Drar (Cyrinpricar,) is a 
Dial drawn upon the Convex 
Superfic ies of a Cylinder, where 
the Hour Lines are Curves, 
drawn by Means of the Sun's 
ſeveral Altitudes every Day that 
he enters into the Beginnings of 
the Signs; and the Hour of the 
Day is ſhewn by the Extremity 
of the Shadow of a Style, ſtand- 
ing at Right Angles to the 
Surface of the Cylinder on the 
Top thereof, 
DrartingG GLoBsg, is an In- 
ſtrument of Braſs, or Wood, 
with a Plane fitted to the Hori- 
e | Zon, 


DI 
zon, and an Index particularly 
contrived, to give a clear De- 
monſtration of that Art. 

DiALLI No Lines, or Scales, 
are ſuch divided Lines, as be- 
ing put on Rulers, or the Edges 
of Quadrants, and other ſuch 
like Inftruments, ſerve to ſhorten 
the Buſineſs of Dialling. 

DrALtinG SPHERE, 1s an In- 
ment made of Braſs, with ſeveral 
Sema-Circles fliding over one 
another, upon a moveable Ho- 
rizon, to demonſtrate the Na- 
ture of Spherical Triangles , 
and to give the true Idea of 
drawing Dials on all Sorts of 
Planes. 

D1iaMETER of à Circle, is a 
Right Line that paſſes through 
the Centre of the Circle, and is 
both ways terminated by the 
Circumference, and does divide 
the Circle into two equal Parts. 

DiaMETER of 4 Carte, is a 
Right Line, as AC, that biſe&s 
the Right Lines, D E, DE, 


1 
drawn parallel to one another; 
and are either of a ſinite or in- 
finite Length. 

DiamgETER ConjuGATE in 
the Ellipfs. See Conjugate Dia- 
meter. of Gy l 

DiaMETER avity, 1n any 
Surface or Solid, is 2 Right 
Line in which the Centre of 
Gravity is placed. 

DiamtTER PrINCIPAL, See 
Principal Diameter. 
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Drauz TEN TRANSYERSE. See 
Tranſverſe Diameter. by 
„ DramigTRICALLY Opporitky 
is when two Things are the 
moſt oppoſite to one another 
that they can be; as one End 
of the Diameter of a Circle is 
to the other. 

Driavasown, a Term in Mu- 
ſick, being a Chord including 
all Tones; and is the ſame 
with what we call an Zigbth, 
or an Octave, becauſe there are 
but ſeven Tones, or Notes, and 
then the Eighth is the fame 
again as the Firſt. 

If the Tenſion of two equal 
Strings be ta each other, as 1 
to 2, their Tones will produce 
an Octave. 

DrayexTE, or Perfect Fifth, 
is the Second of the Concords, 
making an Octave with the Dia- 
teſſaron. 

If the Tenſion of two equal 
Strings be as 3 to 2, then they 
will ſound a Diapente. 

Driarnaxous Bopy, or Me- 
dium, 1s that through which the 
Rays of Light freely paſs; as is 
Glaſs, Air, Water, the Hu- 
mours of the Eye, Ec. 

DrasTvYLE, is a ſort of Edi- 


fice, where the Pillars ſtand at 


ſuch a Diſtance from one an- 
other, that three Diameters of 
their Thickneſs are allow'd for 
the Intercolumnation. 

DraTEss8ARon, a Term in 
Muſick, being otherwiſe called 
a Perfect Fourth, and ſignifies an 
Interval, conſiſting of one greater 
Tone, one leſſer, and one greater 
Semi-Tone. If the Tenſion of 
two Strings of equal Bigneſs be 
2 to 4, they will ſound a Dia- 
tejj aron. 

D1aTonicx, à Term ſignify- 


ing the ordinary Sort of Mu- 


ſick, 
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fiek, which proceeds by dif- 
ferent Tones, either in aſcend- 
ng or deſcending, It contains 
only the two greater and leſſer 
Tones, and the greater Semi- 
Tone 

Drzs:s, in Muſick, is the Di- 
viſion of a Tone below a Semi- 
Tone, or an Interval compoſed 
of a leſſer and imperfe& Semi- 
Tone. So that when Semi-Tones 
are placed where there oughr 
to be Tones, or when a Tone is 
ſet where there ſhould be only 
a Semi- Tone, this is called 
Die ſis. 

DiEsrs (EN MARMONIC AT,) is the 
Ditference between the greater 
and leſſer Semi- Tones. 

DreFERENCE, is the Exceſs 
whereby one Magnitude exceeds 
another. of 4 

DreFERENCE ſcen See 
Aſcen ſional Difference. 925 | 

DreFsRENCE of Longitude of 
gzro Places of the Earth, is an 
Arch of the Equator contained 
between the Meridians of thoſe 
two Places. 

DrirFzxENTIAL of any Quan- 
hy, is the ſame as the Fluxion 
of that Quantity. This Word 
is not uſed by us. 

Drervsron, commonly ſigni- 
ſies the diſperſing of the ſubtle 
Effluvia of Bodies into a kind of 
Atmoſphere all round them. 

Dicir, in Aſtronomy, is the 
twelfth Part of the Diameter of 
the Sun — eee and is _ 
ro expreſs the Quantity of an 
Eclipſe. WM 

DrcrTs, or Monades, a Term 
in Arithmetick, which ſignifies 
any Integer under 10; as 1, 2, 
3, 4, 5, 6, 7, 8, 9. : 

Dr1L ara rio, fignifies a Thin 
taking up more Space than it di 
before. Y 11 1 


- 
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Diuxxvsiox, in Geometry, is 
either Length, Breadth, ör 
Thickenſs ; as, a Line hath o 
Dimenſion, viz. Length; a S- 

rficies two, viz. Length and 
readth; and a Body or Solid 
has three, viz. Length, Breadth, 
and Thickneſs. This Word is 
alſo uſed with regard to the 
Powers of the Roots of an E- 
uation, which are called the 
Dimen oy of that Root: As in a 


Equation the higheſt 


—— 
ower has three Dimenſions. 

DiMET1ENT-. The ſame with 
Diameter. 

DrmrnrsxeED ANGLE, a Term 
in Fortification. See Angle. 

Diutvuriov, in Muſick, is 
nothing elſe bus the abating 
ſomething of the full Value or 
— of any Note. 

10PTER, the ſame with the 

Index or Alhidada of an Aſtro- 
labe, or ſuch- like Inſtrument. 

DroyTrICKs, is the Science 
of Refracted Viſion; or it is 
that Part of Opticks, which 
rreats of the different Refrac- 
tions of Light, in its Paſſage 
through different Mediums, as 
Air, Water, Glaſs, Sc. 

Drey1xnG NREDTE. If a Mag- 
netical Needle be duly poiſed 
about an Horizontal Axis, it 
will have a Direction of Alti. 
tude above the Horizon, be- 
ſides its Direction towards the 


North, in an Horizontal Po- 


ſition, always pointing to a de- 


terminate Degree of Altitude or 


Elivation, above the Horizon, 
in this or that Place reſpe&ive- 
ly. It is now called a Dipping 
Needle. And Mr. Whiſton of 
late has endeayour'd to diſcoyer 
the Longitude by it. 
- DiyTERON, in Architeture, 
a Name which the Antients at- 
tributed 
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tributed to thoſe Temples, which 


ere encompaſſed with a double 
Row of —_ making two 
Portico's, which they called 
Wings ; but we commonly call 
them Iſles. 

DixEcT, in Aſtronomy. A 
Planet is ſaid to be Direct when 
it goes forwards by it proper 
Motion in the Zodiack, accord- 
ing to the Succeſſion of the Signs ; 
or when it appears ſo to do to 
an Obſerver ftanding upon the 
Earth. 

Diazer Enrxgcr EasT and 
Wesr D1ats, are Dials drawn 
upon Planes, that directly face 
the Eaſt and Weſt, or are paral- 
lel to the Meridian of the Place. 

Theſe Dials ſhew the Hour 
but from Sun-rifing to Noon, 
or from Noon to the Sun-ſetting ; 
and the Hour-Lines are all pa- 
rallel to one another, and at 
Diſtances from the Hour-Line 
of Six, that are equal to the 
Natural Tangents of the De- 
grees in the ſeveral Hours. 

In theſe Dials the Style 1s 
parallel to the Plane, ſtands up- 
on the Hour-Line of Six, and 
irs Height or Diftance from the 
Plane is equal to the Diſtance 
of the Hour-Line of Nine, from 
the Hour-Line of Six, or to 
the Radius of the ſaid Line of 
Tangents, being the Diſtances 
of A Hour-Lines from the 
Hour-Line of Six. | 

Dunker ExgcT Sour or 
Nox rn D1ars, are Dials drawn 
upon Planes that directly face the 


South or North, or are parallel 


to the Prime Vertical Circle, 
or to the Vertical Circle cutti 
the Horizon in the Eaſt 
Weſt Points. 

The Sun ſhines upon the South 
Dial of this Kind, at the Time 
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of the inox, juſt twelve 
Hours, or from its Riſing to its 
Setting. For which Reaſon 
there are twelve Hour-Lines 
drawn upon it: But as the Days 
increaſe in Summer, the Sun 
ſhines a leſs Time upon them; 
that is, he comes on the Dial 
after Six in the Morning, and 
goes off ir before Six in the 
Evening ; and the Proportion 
for finding the Time of its co- 
ming on after Six, or going off 
before Six, will be as Radius to 
the Tangent of the Latitude, 
ſo is the Tangent of the Sun's 
Declination to rhe Sine of a cer- 
tain Number of Degrees, which 
reduced into Time will be that 
ſought. ' 

The Style of theſe Dials ſtands 
upon the Hour-Line of Twelve, 
and makes an Angle with the 
fame, equal to the Complemenr 
of the Elevation of the Pole; 
that of the South Dial facing 
downwards, and that of the 
North upwards. 

North Dials are but of little 
Uſe; for from the Time of the 
Autumnal Equinox to the Vernal 
one, the Sun does not ſhine up- 
on them ; bur at the Vernal E- 
quinox it begins to ſhine upon 
them, and as the Days increaſe, 
it ſhines longer and longer. 
Some few Hours from its Riſing 
in the Morning, to a certain 
Time before Noon, and from a 
certain Time after Noon to its 
Setting, and the Time after Six 
in the Morning of its going off, 
will be equal to the Time of its 
coming on after Six in the South 
Dial, on any given Day in Sum- 
mer; and the Time of its co- 
ming on again in Afternoon will 
be equal to the Time of its 'go- 
ing off on the South Dial. 

As 


DI 
As the Radius is to the Co- 
Sine of the Latitude, ſo is the 
Tangent of the Angle, that any 
Hour-Line makes with the Hour- 
Line of Twelve, to the Tan- 

ent of the Plane Angle, that 
that Hour-Line makes with the 
Hour-Line of Twelve. 

Din Ec r Sour, WEs T, Nox rx, 
or EAsT REecLtixExs, are thoſe 
Dials drawn upon Planes, which 
face any of the Cardinal Points 
of the Horizon. 

Diazger Sour or NorT 
Inciixing Dials, are ſuch whoſe 
. Planes incline to the Horizon, 
and lie directly open to the 
South or North. | 

DixBcT Sourn or NorTH 
RECITINING Diats, are ſuch 
whoſe Planes recline . from the 
Zenith, and lie directly to the 
South or North. 

Theſe Dials are deſcribed af- 
ter the ſame Manner as Direct 
South Dials, the following Rule 
in placing the Style being only 
obſerved ; In South. Incliners 
the Difference of the Angle of 
Inclination and the Height of 
the Pole, is the Height of the 
Style above the Plane. 

- If the Height of the Pole be 
greater than the Angle of In- 
clination, then the North Pole 
is elevated, and the Centre is 
below. | 

If the Height of the Pole be 

leſſer than the Angle of Incli- 
nation, then the South Pole is 
elevated, and the Centre is 
above. 
In Direct North Incliners the 
Sum of the Angles of Inclination 
and Elevation of the Pole, is the 
Height of the Style above the 
Plane or Angle, that the Style 
makes with the Plane. 
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Inclining and Reclining Dials 
are not of much Uſe, being 
only made for compleating a 
Body of Dials : And after the 
Styles are rightly fixed, the beſt 
Way of drawing the Hour-Lines 
upon them, 1f the Body be 
moveable, will be to get a good 


regular Dial firſt drawn upon 


the Body, and when the Sun 
ſhines, move it ſo, that the Sha- 
dow of the Style ſucceſhvely 
falls upon the Hour-Lines; for 
then if Lines are drawn upon 
the Inclining and Reclining 
Planes of the Body, along the 
Shadows of their reſpective 
Styles, they will be the ſame 
Hour-Lines that the Shadow of 
the Style of the Regular Dial 
fell upon. But if the Body be 
not moveable, the Bufineſs muſt 
be done, walting till the 
Shadow of the Style of the Dial 
has gone over all the Hour- 
Lines, which may be done in 
one Day. 

Dix ker Ray, in Opticks, is 
the Ray proceeding from a 
Point of a viſible Object, direQ- 
; oy the Eye, through one and 

e ſame I 

DizecTiON, a Term in Me- 
chanicks, wherein, by the Line 
of Direction, is always meant 
the Line of Motion, that any 
Body goes in, according to the 
Force impreſſed upon it. 

Dix EC TRIX, or Dirigent, a 
Term in Geometry, ſignifying 
the Line of Motion, along 
which the Deferibent Line, or 
Surface, is carried inthe Geneſis 
of any Plane or Solid Figure. 

DisconTINUAL PROPORTION» 
See Diſcrete Proportion. 


Drscor ps, in Muſick, are 


certain Intervals of Sounds, 


which 


he: 
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| nate the Concords, are Diſeords. 
= Notwithſtanding Diſcords ſound 


unpleaſant, when heard by them- 


ſelves, yet being artfully mixed 
with Concords, they make the 
beſt Muſick.: And of all the 
Diſcords a Second is the moſt 
unpleaſant. * 
DiscazrE (or Disjunct) Pa o- 
ron r ion, is when t 


or Quantities is the ſame, but 
not continual, that is, when the 


Ratio of the Conſequent oſ one 


Pair of Numbers, or Quanti- 
— 


ties, to the Anteceden 
next Pair, is not the ſame, as of 
the Antecedent of one Pair to 
its Conſequent; as3:6::8:16: 


cauſe the Ratio of 5 to 6 is 
equal to the Ratio of 8 to 16. 
But the Ratio of 3 to 6, or 8 
to 16, is not the ſame as of 6 to 8. 

DiscazTEQvAx Ir v, is ſuch 
as 18 not continuous, and joined 
together; as Numbers, whoſe 
Parts being diſtin& Unites can- 
not be united into one Con- 
tinuum ;, for in a Cninuum 
there are no actual Determinate 
Parts before Diviſion; but they 
are potentially infinite. 

Disp1arasox, a Term in Mus 
ſick, being a double Eighth, or 
Fifteenth. 

D1sx of the Moon, or any Pla- 
xet, is the Circle made by cut- 
ing it thro the Centre by a Plane 


No 

R to a Line drawn 
re om the Earth or Sun. 
Is, Dis Aar, a Term in Gun- 
ch Wery, ſignifying the Setting a 


which being heard at the ſame 
rime are unpleaſant to the 
= yYcar; and theſe are the Second, 
? Fourth, and Seventh, with their 
= Otaves, that is, all Intervals, 
but thoſe few that exaltly termi- 
Muixle, may be parallel to the 


Ratio of 
two or more Pairs of Numbers 


the 


are Deſcrete Proportionals; be- 
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Mark upon the Muzzle Ring of 
a Piece of Ordnance, or there- 
abouts, ſo that a Sight-Line ta- 
ken upon the Top of the Baſe - 
Rings, againſt the Touch-Hole, 
by the Mark ſet on or near the 


Axis of the Concavity of the 
This is commonly done, by 
taking the two Diameters of the 


Baſe-Ring, and of the Place 
where the Diſpart is to ſtand, 


and divide the Ditference be- 


tween them into two equal 
Parts, one of which will be the 
Length of the Diſpart, which 
is ſet on the Gun with Wax or 
Phe | ra- anten nie beds 
DrisszMmIngTEs VACUUM . See 
Vammine:! 27 12 wid gt n 
D1ss0nNANCE, in Muſick, is a 
diſagreeable Interval between 
two Tones, which, being con- 
tinued together, offend the Ear. 
Dis rAxck, in Navigation, is 
the Number of Degrees or 
Leagues, Sc. that a Ship has 
ſailed from any given Place or 
Point. | 07 "of - 375? 
Dis r AN of the Eye, in Per- 
ſpective, is a Line dran from 
the Foot of the Altitude of the 
Eye to the Point, where à Line 
drawn at Right Angles to it 
will interſe& the Objec. 
Dis raxck of the Baſtions, in 
Fortification, is the Side of the 
Exterior Polygon. 
Dis rixcr Bas, in Opticks x 
is that Diſtance from the Pole of: | 
a Convex Glaſs, in which Ob- 
jets beheld through it appear 
diſtinct, and well defin'd, and is 
what is otherwiſe called the 
Focus. | Yah, 
Dis TIxcr Visio. Sec Viffeu- 
Driroxk, 4 Double Tone, or the 
greater Third, is an Interval in 
I Muſick, 


DI 
Muſick, which comprehends tuo 
Tones. 

If the Tenſion of two. equal 
Strings is as 4 to 3, or as'5/to'6, 
they will ſound a Ditone, Wia 
Semi- Ditone. 

DivzAGENT Pour. See Her- 
tical Focus, © 


DIVE AGENT (or Diverging) 
Rays, in © gp are - thoſe 
12 8 dar, ial 

91 2 Viſible Obj are dif} 
ſed, and 9 depart 
one another, according as — 
are removed from the Object. 

Divsxcixnc HY TEN OLA; 15 
one whoſe Legs turn their Con- 
vexities towards one another, 


and run contrary-ways. 
Divipzvp, in Arithmetick, 


is the Number that is to be di- 
vided into equal Parts by another 


Number. | 
-DivannvitiTY, is that Diſpo- 


ſition of a Body, whereby it is. 
conceived to have Parts, into 


which it may Wr or men- 

Body is diviſible in Eu, : 
that is, you cannot concetve 
any Part of its Extenſion, ever 


ſos ſmall; but that ſtill there 


may be a ſmaller. 
There are no ſuch Things as 
Parts infinitely ſmall; bur yer 


the Subtility of the Parts of ſe- 


veral Bodies is fuch, that they 
much ſurpaſs our Conce 

tion. And there are innumerable 

Inſtances in Nature of ſuch 


Parts, that are actually ſepa- 


rated from one another. 


1. Mr. Boyle mentions a Silken 
Thread, that was three hundred 
Yards'long, which weighed but 


two Grains and a half, 


2. He alſo ſaid, that fifty Square 
Inches of Leaf Gold weighed 
but one Grain. Now, if an Inch 


8 
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in Length be divided into two 
hundred Parts, the Eye may 
diſtinguiſh them all. Therefore, 
in one 
forty th and viſable Parts; and 
in one Grain of Gold there are 
two Millions of ſuch) Parts; 
which may be. yet further di- 


[2 A whole oe of Silver 
may be gilt with eight Grains of 
Gold, which is afterwards drawn 
out into & Wire of 1300. Foot 
long. 

4- In Odoriſerous Bodies we can 

ſtill perceive a greater Subtility 
of | Which are ſeparated 
from one another, ſeveral Bodies 
ſcarce loſe. any ſenſible Part of 
their Weight in a long Time, 
and yer continually fill a very 
large Space with IG 
Particles. 
Leck. 1 — * at the Pains to 
cale ate the Magnitude of a 
Particle of 4s Fetida, which 
2 2 
will be I 00000000000000000 
of a Cubick Inch. And in the 
ſame LeQure he ſhews, that rhe 
Particles of the Blood in the 
Animacula, that are obſerved 
in Fluids by Means of Miero- 
ſcopes, muſt be leſs than that 
Part of 'a Cubiek Inch which 
is expreſſed by a Fraction, whoſe 
Numerator is 8, and Denoming- 
tor Unity with thi ans 
after it. 705 

Drvtisron, one of the Fold 
Rules of Arithmetick, is the 
N of a N umber or Quan- 
tiry ſuch, from two given Num- 
bers or Quantities, that it ſhall 
be to one of the Numbers or 
Quaatities, as Unity is to the 
or Cre 


Dirne 


are Inch there are 
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a compendious SubſtraQion ; for 
ſince * Diviſor is ſo man 
times conta ined in the Dividen 
as there are Unites in the Quo- 
tient, therefore continually ſub- 
ſtracting the Diviſor from the 
Dividend, and accounting an 
Unite for each Time, the Sum 
of theſe Unites is the Quotient: 

Division of Proportion. If four 
Quantities be proportional, as 
a:b::c: 4. then the Aſſumption 
of the Difference between the 
Antecedents (a — b, or b— 4) to 
either the Antecedent (a,) or 
Conſequent (b,) of the firſt Na- 
tio (a to b;) and the Difference 
between the Antecedents (c- 4, 
or d—<c) to either the Antece- 
dent (5,) or Conſequent (4) 
of the ſecond Ratio c to d, is 
called Diviſion of Proportion. 

Diyzsos, in Arithmetick, is 
the Number that divides another, 
or that which ſhews into how 
many Parts the Dividend is to 
be divided into. poke 

Diuxnat Arcn, is that Arch 
that the Sun, Moon, or Stars 
deſcribe between their . Riſing 
and Setting, | 

DruxxvAL Morton of a Planet, 
is ſo many Degrees and Mi- 
nutes, Ec. as any Planet moves 
in twenty four Hours. And the 
Motion of the Earth about its 
Axis is called its Dixrnal Motion. 

Divuznat Parxatiiax- See 
P arallasx. 

Dopgcacon, à Regular Po- 
lygzon, conſiſting: of twelve equal 
Sides and Angles; and in For- 
thcation. it is a Place with 
welve Baſtions. 

If the Radius of a Circle, in 
{hich the Doderagon is inſcribed, 
e==1, then the Side of the 
Dodecagon Will be. 654. And as 
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Divisiox of acr att is only 
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x is to 2 4 the Side of 
any given Dodecagon, ſo is 2.41956 
ro A. Area of q | 2 
DoptcautDrRon, is one of 
the Platonick Bodies, or five 
Regular Solids, and is contained 
under twelye equal and regular 
Pentagons. n 
The Solidity of a Dodecabedron 
is found by multiply ing the Area 
of one of the Pentagonal Faces 
of it by 12 ; and then this latter 
Produtt by 3 of the Diſtance of 
that Face from the Centre 
the Dodecabedron, which is the 
ſame as the Centre of the Cir- 
cumſcribing Sphere: 
The Side of a Dodecabedron, 
inſcribed in a Sphere, is the 
reater Part of the Side of a 
ube, inſcribed in that Sphere, 
cut. into Extream and Mean 
Proportion. | 
It the Diameter of the Sphere 
be 10000, the Side of a Dodeca- 
bedyon, inſcribed in it, will be 
35682. N 6 
All Dodecabedrons are ſimilar, 
and are to one another as the 
Cubes of their Sides; and their 
Surfaces are alſd ſimilar, and 
therefore they are as the Squares 
of their Sides; whence; as 
- 509282 is to 10.351472, ſo the 
Square of the Side of any Do- 
decabedron. to the Superficies 
thereof; reel 
ſo is the Cube of the Side of 
any Dodecabedron' to the Solidity 


of it. 


DobgcarEMoRv. The twelve 
Signs of the Zodiack. Aries, 
Taurus, &c; are ſo called, be- 
cauſe each of them is the twelfth 
Part of the Zodiack, 43 
Dome, is a round, vaulted, 
or arched Roof of 4 Church, 


or any great Building. 
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Deuinical LET TEA, one of 
the firſt ſeven Letters of the 
Alphabet; wherewith the Sun- 
days are mark'd through the 
Year in the Almanack. 
If any given Year be added 
to one fourth Part of 1t, omit- 
ting Fractions, and you add 4 
to the Sum, and divide the 
Whole by 7, and then ſubſtract 
7 from the Remainder, this laſt 

Remainder ſhews the Order of 
the Dominical Letter for that 


Year in the Alphabet: For Ex- 
ample; 
In the Year 1725 
The fourth Part is, : . 
omitting Fractions, 43 
To both which add 4 
The Sum is 2106 


Which divided by 7, leaves 4, 
and 4 taken from 7, leaves 3; 
wherefore the Dominical Letter 
is C for that Year, 

Dom jon, in Fortification, 
commonly ſignifies a large 
Tower, or Redoubt of a For- 
treſs ; whence the Gariſon may 
retreat in caſe of Neceſſity, and 
capitulate with good Adyan- 
tage. 
Doxrcx On DEN of Architec- 
sure, is the ſecond Order, and 
the moſt agreeable to Nature, 
having no Ornaments on its 
Baſe, nor its Capital. Its Co- 
Jumn is eight Diameters high, 
and its Freeze is divided be- 
tween Triglyphs, and Metopes. 
This Order, which repre- 
ſents Solidity, ought not to be 
uſed but in great and maſſy 
Buildings, as the Outſides of 
Churches and publick Palac es. 
—— Do6vBsrs Dxscant. See De/- 
cant ade be 
Dover HoxrzonTaAL Diar, 
is a Horizontal Dial of Mr, 


DR 

Oughtred's, with a Double Cno- 
mon; one to ſhew the Hour on 
the outward Circle, and the 
other to ſhew the Hour on the 
Stereographick Projection drawn 
upon it. This finds the Meri- 
dian, Hour, the Sun's, Place, 
Riſing, Setting, &#c. and many 
other Propoſitions of the Globe. 

Douwe the Cape, or 4 
Point of Land, in Navigation, 
is to come up with it, paſs by 
it, and ſo to leave it behind the 
Ship. | 

DovBrz, or Franx'd 'Tx- 
NAILLE. See Tenaille. 

Doxcine, in ArchiteRure, 
is an Ornament of the higheft 
Part of the Cornice, or a 


Moulding cut in Figure of « 
Wave, Convex, and half 
Concave. 


DoveraArting, in Architec- 
ture, is the Way of faſtening 
of Boards or Timber together, 
by letting of one Piece into 
another indently, with a Dove- 
tail Joint, or with 4 Joint in 
PINS of a Dove's Tail. 

xACO, a Conſtellation in the 
Northern Hemiſphere ; conſif- 
ing of thirty three Stars. 

Dnacon's Happ and Tau, 
are the Nodes of the Moon. Set 
Nodes. | ' | 

Dracon-Brams, in Archi- 
tecture, are two ſtrong Brace, 
or Struts, which ſtand under: 
Breaſt- Summer, and meet in a1 
Angle on the Shoulder of the 
Key Piece. 

Drnavcyur ComMpassgs, Att 
Compaſſes with ſeyeral more 
able Points, to draw fiat 
Draughts in Architecture, &. 

Dravcur Hooks, are lar: 
Hooks fix'd on the Cheeks of 
common Carriage, two on eac 
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Side, ose near the Trunio! 
Hol: 
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Hole, and the other at the Donation, is the Idea we 


Train. b 
Dx a w-Bx1Dcx, is a Bridge 


made to draw up, or let down, 


as Oecaſion ſerves, before the 
Gate of a Town or Caftle: And 
they are made after ſeveral 
Faſhions; but the moſt common 
are made with Plyers, twice 


the Length of the Gate, anda 


Foot in Diameter. The inner 

uare is travers d with'a Croſs, 
which ſerves for a Counter- 
Poiſe; and the Chains that 
hang from the other Extreme- 
ties of the Plyers, to lift up, or 


Braſs or' Iron. 

Dv, in Architecture. Sce 
Larmier. try : 
Dar Mor. See AMbat. 

Dourric Arz Pxopor T10N, or 

. RA Tro, is a Ratio compounded 

of two Ratio's ; as, the Dupli- 

r, cate Ratio of a to b is the Ra- 

to tio of 44 to bb, or of the Square 

of a to the Square of ö. 

in If three Quantities are in con- 

tinual Proportion, the firſt is to 
he the third in the Duplicate Ra- 

l: tio of the firſt to the ſecond; or 

as the Square of the firſt to the 

1,8 Square of the ſecond. 

DverxcaTtion, is the Dou- 


bling of any one | 
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Duvtica tron ef 4 Cubick, is 


ſhall be 5 in Solidity to a 
giren Cu Several have 
attempted to do this geometri- 
cally; but it is in vain to pre- 
tend to it, for it cannot be done 
without the Solution of a Cu- 
bick Equation; and ſo a Co- 
nick. Section, or ſome higher 
Curve, muſt be uſed for deter- 
mining the Problem. 

Durxabis FORTIFICA TION» 
dee Fortification. 


let down the Bridge, are of 


to find the Side of a Cube that 


have of the Continuation of the 
Exiſtence of any Thing. 
Diaiiing. See Dial. 
Dysz, or Dix, in Architec 
ture, is any ſquare Body, as the 
Trunk, or notch'd Part of a 
Pedeſtal, being that Part in- 
cluded - between the Baſe and 
the Cornice. | | 
DyeTzau,, or Diers, in 
the antient Architecture, was 
a Kind of Temple, encompaſ- 
ſed round with a double Row 
of Columns; and the Pſudo 
Diptere, - or falſe Diptere, was 
the ſame, only this was enco 
paſſed with. a fingle ln 
Columns, inſtead of a double 
Row. . 


ART H. This Body of 
Land and Water, where- 
on we dyell, is nearly globular, 
the Diameter thereof, that 1s, 
of a great Circle of it, accord- 
ing to the French Mathemati- 
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cians, being 7957 2 Engliſh 
5280 A 
Miles. F 
1. On Suppoſit ion that the Sun's 
Parallax be thirty two Seconds, 
the Earth's mean Diſtance from 
the Sun will be 54000000 Miles. 
But Sir [aac Newton takes the 
apparentDiameter of the Earth 
from the Sun to be twenty four 
Seconds ; and ſo the Sun's Pa- 
rallax twelye Seconds ; and if 
ſo, the Sun's Diſtance will be 

much greater, 59 
2. The Earth is of a prolate 
Spheroidal Figure, ſwelling out 
towards the Equator, and flat- 
ted or contratted towards the 
13 Poles; 


E A 
Poles; ſo that the Diameter of 
it, at the Fquator, is longer 
than the Axis by about thirty 
four Miles; and, upon this Ac- 
count, there ariſes'a ſmall In- 
equality in the Magnitude of a 
Degree of Latitude; for they 
increaſe from the Equator to 
the Poles by nearly the eight 
hundredth Part. But this Dif- 
ference of Increaſe is ſo very 
ſmall, that in meaſuring De- 
group by Inftruments, it cannot 
diſcoyver'd. Hence it alſo 
follows, that heavy Bodies do 
not tend directly to the Earth's 
Q_ unleſs at the Poles and 


quator, but every'where per- 
the 


pendicular to the Surface o 
pheriod. wel 
. The Earth's Excentricity is 
a hundred and fixty nine of fuch 
Parts as the Sun's Diſtance is a 
thouſand. The Periodick Time 
of the Earth, in her Orbit, is 
three hundred and ſixty five 
Days, fiye Hours, fifty one Mi- 
nutes; the Motion about its 
Axis is performed in twenty 
three Hours, fifty ſix Minutes, 
four Seconds; and its Axis 
makes an Angle with the Plane 
of the Ecliptick of ſixty fix De- 
grees, thirty one Minutes. 
The Earth's Horizontal Pa- 
rallax to an Eye at the Sun's 
Surface will be fixteen Mi- 
nutes; and it is nearer the Sun 
in Derember than it is in Juno, 
and conſequently its Perihelium 
is in the Month of December, viz. 
about the third or fourth Day. 
, Eanxrn-Bacs, in Fortifica- 
tion are the ſame with Canvas- 
Bags. Which ſee. * 
"Evazs-Larn, in Architec- 
ture, is a thick feather-edged 
Board, nail'd round the Eaves 


of 4 Houſe for the "lower- 


Ee | 
moſt Tiles, ' Slates, Sc. to reſt. 
upon. | 

6G; of , the 


Evarng and FLowmn 
Sea. See Tides. „ne 

Econo, is a Repetition of 
Sound, cauſed by Reflection. 
| Eentnys, from the Gereel 
Eobinos, the Shell of « Cheſnut, 
commonly ſigniſies that Part of 
the Quarter- Round which in- 
cludes the Ouum, or Egg, and 
ſometimes the Quarter-Round 
uſelf, » rt floh 

Ecr1ess, is a Depri vation of 
the Light of che Sun, or ſome 
Heavenly Body, by the Inter- 
poſition of another Heavenly 
Body between our Sight and it ; 
as an Eelipſe of the Sun is the 
Deprivation of its Sight, cau- 
ſed by the Interpoſition of the 
Body of the Moon, between 
our Sight and the Sun. An 
Eelipſe of the Moon is the De- 
wo —— her Light, ehuſed 

the Diametrical rpoſition 
of the Earth between the Sun 

A Total Eclipſe of the Sun 
or Moon, is when their whole 
Bodies are obſeur d: And a Cen- 
tral Eolipſe of the Moon, is 
when it is not only Total, but 
alſo the Centre of the Moon 
paſſes through the Centre of 
that Cirele which is made by a 
Plane, cutting the Cone of the 
Earth's Shadow at Right An- 
gles, with the Line joining the 
Centres of the Sun and Earth. 
A Partial Eclipſe, is when Part 
of the of the Sun and 
Moon are only darken'd. 

1. The Moon can never be 
eclipſed, but when ſhe is in Op 
poſition to the Sun, or at Full; 
and likewiſe in or near the 
Nodes: And the Sun, but when 
he is in Con junction with the 

| Moon, 


- „ 6 z 
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Moon, and the Moon is im or ways begin on the Weſt Side the 


near the Nodes. 


. The Limit for Eclipſes of the 


Moon is about 11 40 min. 
on ea 20 b Node: 
And the Limit for thoſe of the 
Sun about 16 deg 40 min. on 


each Side it. Alſo the utmoſt 


Latitude of the Moon, that can 


any Eelipſe ef the 
oon, — 1 deg. 2 min. 
And the ſame. utmoſt Latitude 


that can permit any Solar E- 
elipſe is abont 1 deg - 32 min. 


If you multiply the Number 
of Luner Menths, accompliſhed 
from that. which began the 8th 
of Fanwary, N. S. in 1701. to 
that Month in which any New 
Moon falls out, and add to the 
Product 3 3890, and divide the 
Sum by 43200; then if the Re- 
mainder or the Difference be- 
tween the Diviſor and Rema in- 
der be leſs than 4060, there 
will be an Eclipſe of the Sun 
that New Moen. 4 7 : 

4. Likewiſe if you multiply the 
Number of Lunar Months, ac- 
compliſh'd from that which be- 
gan the 8th of Fanuary,, N. 8. 
101. to the New Moon pre- 
ceeding any Full Moon, and to 
the Product add 37326, and 
then divide the Sum by 43200, 
if the Remainder or Diffe- 
rence betwcen the Diviſor and 
the Quotient be leſs than 2800, 
there wall be an Eclipſe of the 
Moon at the ſaid Ful > 
. All Eelipſes of the Moon are 
of the ſame Magnitude all over 
the Earth, and begin and end 
at the ſame Times to all thoſe 
inhabiting under the ſame Me- 
ridian, But Eelipſes of the 
Sun on various Parts of the 
Earth, are different: They al- 


Eclip 


EL 


Sun, and end on the Eaſt. 
6. Dr. Hally, in his Tables not 


yet publiſh'd, takes notice of 
a Cycle, or Period, which Mr. 


 Whifton ſays is two hundred and 


twenty three Synodical Months, 
or eighteen Julian Years, ten 
Days, (When the Cycle, or Pe- 
riod contains five Leap Des) 
and eleven Days (when four 
Leap Days) ſeven Hours, forry 
three Minutes one Fourth; in 
which Time all Correſpondent 
New Moons, Full Moons, and 
Eclipſes return again. This 
Cycle is, by him, called the 
Saros, and is mentioned by Phy 
in lib. a. of his Natural Hiſtory. 

7. The principal Alteration of 
the Time of the Day in all E- 


cli depends upon the Ex- 
—— this Period — even 
Number of Days, which is ſe- 
ven Hours, and forty three Mi- 
nutes one — ſo — the 
ele puts eve rreſpondent 
2 later 1 the foregoi 
almoſt eight Hours: And ſo i 
three of thoſe Cyeles are joined 
together, thoſe odd Hours and 
Minutes will amount nearly to 
one Day, and they will nearly 
bring the Middle Point of tha 
Corre Eelipſes to the 
ſame Time in the ſame Place, 
vrhich a ſingle Cyele cannot do; 
and theſe three Cyeles together 
will be fifty four Years, and 
thirty td or thirty three Days. 
8. There will be elapſed nine 
hundred Years in the Time 
that the Moon begins to enter 
the Ecliptick Limit for Hall's 
of the Moon on one Side, till ic 
out of it on the other; in 
all which Time there will be 
— Periods, and Eclipſes of 
4 10 the 


- the Moon each Period : And 
there will be elapſed twelve 
hundred and ſixty Years from 
the Time that the Moon begins 
to enter the Ecliptick Limit for 
- Eclipſes of the Sun on one Side 
the Node, till it goes out of it 
on the other: During which 
long Time there will be ſeventy 
Periods, and ſomewhere E- 

elipſes of the Sun eaeh Period. 
After which long Spaces of 
Time there will be no ſuch E- 
clipſes for a much longer Time. 

8. The Motion of the Centre 

of the Shadow of the Moon, in 
Eclipſes' of the Sun, is nearly 
right. lin'd. as 
9. The Dimenſions of the Pe- 
numbra, or Intire Eclipſe, and 
the Extent of the total Shadow 
on the Earth, are continual) 
different, according to the dif- 
-ferent Elevations of the Sun 
and Moon above any particular 
Horrizon. * 

10. The Figure of the Intire 
Penumbra, or General Eelipſe, 
and of the Umbra, or Total 
Darkneſs, as they appear upon 
every Country, on account o 
the different Obliquity of eve 
Horizon, is different, and will 
— Ovals, or —— of — 

rent Species tually; an 
in the ay NE it il be 
an Oval, being the Interſection 
of a Conical and Spherical Sur- 

ce; but in the ſmaller Um- 
bra, or Total Darkneſs, which 
is i. ara to a much tang] 
Compaſs, it very nearly a 
—— to the MAteriectlon r 
a Conick Surface with a Plane, 
which is a true Ellipfis. 
11. The Species of that Ellipfis 
depends on the ſame Altitude 
above the Horizon at the Time 
of to'al Darkneſs, as does the 


from the Tangents, 


1 
peffitlon of its longer Axis on 
the Azimuth of the Sun at the 


ſame Time. This Ellipſis, 


when the Sun is of a conſidera- 
ble Altitude, is almoſt an erat 


one; but when the Sun is near 


the Horizon, it will be ve 


long, and io leſs exa&, becauſe 


the Spherical Surface of the 


Earth is at a Diſtance more re- 
mote from a Plane. 


12. The perpendicular Breadth 
of the Shadow is neither that 


of the longer, nor that of the 


ſhorter Axis of the Cone of 
—4 RY ay of = two 

n rpendiculars, drawn 
- parallel to 
the Diameter; along which 
the Direction of the Motion is. 

13. TheVelocity ofthe Motion 
of the Centre of the Shadow is 
unequal; not only on account 


of the Difference of the Moon's 


Motion at the Beginning and 
Ending of the Intire Eelipſe; 
which indeed is very ineonſide- 
rable, but chiefly by reaſon of 
the Difference of the Obliquity 
of the Horizon all the Way of 
ite Paſſage,  * © 01 
14. The Duration of Solar E- 
clipſes is different, according as 
their Middle happens about Six 
in the Morning or Evening, or 
«bout Noon, or about any in- 
termediate Time, If that hap- 
s about Six o Clock, Morn- 
ing or Evening, the Diurnal Mo- 
tion then neither much conſpires 
with, nor oppoſes the proper 
Motion of the Centre of the Sha- 
dow; and the Duration is al- 
moſt the ſame as it would be if 
the Earth had no Diurnal Mo- 
tion at all. If that happens 


about Noon, the Diurnal Mo- 
tion, moſt of all, conſpires with 


that proper Motion of the Cen- 


tre, 
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tre, and makes che Duration of 
the Eelipſe the longeſt poſſible. 
If it happens in the interme- 
diate Times, the Diurnal Mo- 
tion, in a leſs Degree, conſpires 
with the other Motion, and 
makes the Duration of & mean 
Quantity, between that of 
other Caſes : But if it ha 
conſiderably before Six o' Clock 
in the Morning, or after Six in 
the Evening, the Diurnal Mo- 
tion is backward, and ſhortens 
that Duration proportionably.- 

Ecrtiericx, is a great Circle 
of the Sphere, ſuppoſed to be 
drawn through the Middle 
of the Zodiack, and making 
an Angle with the Equinoc- 
tial (in the Points of Aries and 
Libra) of 23 deg. 30 min. which 
1s the Sun's greateſt Declina- 


tion. But in the new Afﬀrono- 


my, it is that Path or Way 
among the Fix'd Stars that the 
Earth appears to deſcribe to an 
Eye placed in the Sun. 1 
This is, by ſeme, called 7 
Solis, or the Way of the Sun, be- 
cauſe the Sun, in his Annual 
Motion, never deviates from 
this Line, or as all other Pla- 
nets do, more or: leſs; 
whence the Zodiack hath its 
Breadth. * 
ErxszcTi0Nn, is a Word uſed 
by Geometers, in the ſame 
Senſe with the Geometrical 
Conftruftion of Propoſit ions, 
and often. of Problems and Pra c- 
tices; which, when they are 
deducible from, or founded upon 
ſome General Propoſition, are 
called the Geometrical Effee- 
tions thereunto belonging. 
Errluwivuns, are the very 
ſmall Particles, or Corpulſcles 
that are continually emitted 


from Bodies 


EL 
- Erasrrcrry, is the ſame 
as Springingneſs : And an E- 
laſtick Body is that which gives 
way for a Time (or leſſens its 
Figure) to another Body, tri- 
king or preſſing it, but preſent- 
ly recovers its former Figure 
by its own natural Power: And 
a Body perfectly Elaſtick, is 
one that recovers its Figure 
with the Force it loſt it m_ 1 
All Bodles in Nature, tkat we 
know of, are, in ſome Degree 
or other, Elaſtiek, but none ot 
them are perfectly Elaſtick : 
and from this Elaſtieity of Bo- 
dies proceeds that noted Law of 
Nature, viz. T bat Adtion and 
Re-attion are dl<ways equal and 
contrary: For if there was no 
Elaſticity, this Law would not 
hold good. ehe. 
If the Elaſtick Ball A ſtrikes 
againſt the firm Bottom C 


33 
- 
. 


*7 Fe * 


obliquely io the Direftion 4 


the Angle 'E FD, whoſe Side 
FE it rebounds back again in, 
will be equal to the ang FC. 
If a ring be ſtra ined like 
thoſe of a Muſical Inſtrument, 
it ſhall become Elaſtick; for 
the ſmalleſt Force ſhall be ſuf- 
ficient to bend it, tho" it be 
ſtrained never ſo hard; and 
and when that Force ceaſes, 
the Force that ftrains it; "ſhall 
bring it back to irs firſt Situa- 
tion, and the String being once 
moy'd 


EL | 
mod, ' ſhall ofcillate like a 


rform them 
ſimall, in the 


7 
5 13 An 
ame Time. 
truck, gire a; muſical Sound; 
and ithe Reaſon why ſome do 
nor, ſcems to be either becauſe 
the Spring is tao weak, and the 
Mot ian too ſlaw, or becauſe the 


Elaſtzcity' is tbo , and che 
Vibemting Parts ſo ſhort, and 


— 2 Acute, on ſo ſoon 
over, that it cannot be perceiv- 
ed the Ear. Sk 7%: 
Af the Magnitudes and Mo- 
tions of Spherical Bodies per- 
tealy. Elaſtiek, moving in the 
lame! Right Line, and meeting 
one another are given, their 
Motion after Reflection may be 
be determin'd thus: Let the 
Velocities of the Bodies A and B 
be called 4 and b reſpeCively, 


and if the Bodies tend the ſame 
Way, and A moving ſwifter 
than B, follows it, then the Ve- 
locity of the rn Wan hs 
Ai ii, aA—aB 
Refletion, uin be: Dr 
ænd that „ Body B = 
ALLAH find 4. 
— c * But if the Bo- 
dies meet, than changing the 
Sign of. ö, the Velocities after 
vt OA! el og Con ob 
Rete gien will be f= 
AAB | 
and — 2 either of 
which, if they happen to come 


Fr 


- 


EL 


out negative, it follows that the 


Motion after Refleftion tends 
the contrary way to which 1 
tended before Reflection. And 
this is alſo to he underſtood of 
the Motion of the Body 4 in 
the former Caſe. 


'v» The' Cauſe of Elafticity, in 


mot Bodies, ſeems to be the re- 
ſire Force of its Particle; 
r:'When the Elaftick' Body i; 
comprefled,. its Pores are there- 
by contracted, and made ſmal- 
ler; ſo that many Particles, 
which were at ſome. Diſtance 
before, arenow nearer 
together, - within the Sphere of 
each others Repulſion; which 
Repulſion grows ſtronger as the 
Compreſſion increaſes, and the 
Particles are forced cloſer to 
eachother : Wherefore, if the 
Pores of à Body are very large, 
it may admit of Compreſſion 
without much Elaſticity. And 
hence alſo, we ſee the Reaſon 
why the Elaſticity of Metals is 
_ -Sirſſaac Newton, in Prop. 23. 
lib. 2. Princip. demonſtrates, That 
Particles which mutually avoid, 
or fly from one another by ſuch 
Forces as are reciprocally pro- 
portional to the Diſtances of 
their Centres, will compoſe an 
Elafſtick Fluid, whoſe Denſity 


mall be proportional to its Com- 
on. | 


- "Erxcrricity, is that Pro- 
— of ſome Bodies, as Am- 

r, Jet, Sealing-Wax, Glaſs, 
Sec. he they attract, or 
repeal all Kinds of very light 
Bodies at a ſenſible Diſtance, 
when the attracting Body is 
heated by being rubb'd. And 
this Electrical Attraction is no- 
thing elſe but the Attraction of 


Coheſion, excited by a ftrong 
Attrition 


reer 


r 


6e eee eee 


eee Wee 
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Aurition to aßt with leß Force 
in a larger Sphere. 


It is evident from en Ex- 
periments, that in Electrical 


Attraction, the Particles of 
14 and ther are forcibly 
repelled or driven away from 
che Electrical Body, and that 
this Foree rea to a con 


ical Body. 
If a Glaſs Tube, fifteen or 
eighteen Inches long, and one 
Inch in Diameter, be rubbed 
with a Cloth, it has a yery ſen- 
ſible Electricity; for if light 
Bodies, ſuch as Pieces of Leaf 
Gold and Soot be laid upon a 
Plane, and the Tube be brought 
near them, they will be put in 
Motion, attracted, repelled, and 
driven ſeveral Ways by * 
Tube. The Tube afts 
ferent Diſtances, oa 
the different State of the 


Ig 
ſome Times at the Diſtance" 'of . 
ut when the Air is 


one Foot; 
full of, pours, the Effect is 
diminiſhed” and the Tube muſt 
be rubbed all one Way from the 


End that "oF Hand does not gs * 


hold it wit 

ELEMENT 3; by Geometricians 
and Natural Philoſophers, is 
uſually taken for the ' ſame as 
Principles; and when they ſay 
the Elementary Principles of #* 
Natural or Mix'd Bodies, they 
mean the Simple Particles out 
of which. the Mix'd Body is 
compoſed, and into which 1t is 
ultimately reſolyable into. The 
Word is alſo uſed for the firſt 
Principles or Rudiments of 
any Science ; „ as che nn 


Euclid. «13114 
of a Arta 


ELZvAT10 
Piece, ſi 1 e Angle which 


the Chaſe of the Piece, or the 


rongeſt Cone, made by a Plane's cutting 


E L 
Axis of the Cavity of che 
makes, with the 1z0N» yy 


ELsvaTion. of the Pole, is the 
Number of Degrees that tho 
Pole 7 raiſed above the Hori- 
zon- of any Latitude. Mt 

ELLi1ests, in Geometry, is a 
Curve Line, being the Common 
Section of the Superficies of a 


the Cone, * oy to > 
the Baſe. 5 rn 
1. The A of che. Ell 
Space is a mean . 
between the two Cireles, ha- 
ving the Tranſyerſe and Con- 
jugate Axes for their Diameters. 

2. The Periphery of the El- 
lipſis may be — by the 
following Series. 

For if C B, half of one of the 
Axes of an Ellipſis be r, and 
CD, the half of the other e, 
and 2 let my a * 


dicular GFto 7, which «all; a; 
then the Length of the Curve 
er gas. 1sGB will be= 4+ 


667 OT; a 5 
PEPE a Ae * 
MET cis 


And if the Species of the El- 

liphs be determined, this Series 

will be more fimple ; and if 
BG== a+ 


FRA r, — 
113 a7 


erde. ier | 
3419.4? - | 
EE 
, And 
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And if the faid Curve was an 


© Hyperbola, the ſaid Series would 


ſerve for it, by making the 


Parts of all the Terms Affirma- 


$; +3 7 
«Sf * 2,711.1 4 L 
110. 2 - | ST * 2 * 
. 281 *1 


HN FG: : AEX EB: AFXEFB. 
And fo, when AB and CD hap- 
n to be Conjugate. Diameters, 
He will be an Ordinate; and 
in this Caſe AE=EB, CE= 
ED, HF = FG. Whence CE“ 
HF. IE. AFX FB, which is 
2 very noted Property of the 
Ellipſis. "PRE | 
4 If any twoRight Lines, touch- 
ing an Ellipſis in the Points E, D, 
meet in the Point 4, and from 


A be drawn the Right Line 


LI, meeting the Curye in the 


Poings L. 1, aud che Line GP 


joining the Points of. Conta ſt in 
the Point X; then Will AL: AI 


BE 
:: XL: XI. And fo ſince," hen 
the Right Line LT paſſes thro 
the Centre C of the Ellipſis, it 
is biſected; therefore CX, C1, 
CA are Continual Proportionals. 
See more under « pos L 
J. In every mp s Parallelo- 
— as EFG H, that circum. 
eribes it, ſo that its Sides be 
— to the two Conjugate 
iamerers & Z, M is equal to 


© 
pq : | - # 4 

: - « CF . 1 
* 3 1 " 291 914 . 
p * - 


de ReQangle ABCD, Whoſe 
ides are equal to the two Axes, 
NO, P, see more under 
„»» nnT TS 
6. In every Ellipſis the Sum of 
the M. of any two Conju- 
gue! lameters is equal to. the 
Sum of the Squares of the two 
Axes. JO) Songs gh 
I. In every Ellipfis the Angle 
ACE, GCE, made by che Tan 


e 
* 


"© 1 
£ 1 * 9 4 \ 1 $4 
| i tO 
CS 417 | N 41 
51 ; 


gent 4 E, and the Lines FC, 

CG, drawn from the Foci, are 
ual to one another. 

The following Equation ay"* 


i. bx” To 
e eee the * 


ö 
{ 


| 


EL 

of Infinite Ellipſes, which are 
generated from the Section of 
Cones of the higher K ind. And 
theſe by ſome are called Fllip- 
10d. If n Ce. 1, and n C 1. 
as the Nature of « Cubical El- 
liptoid is exprefled by 25 = 
bs 


— ud Biquadrate or Sur- 


4—* 
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each equal to the two Sides, H, 
FF, and the Baſe F H common, 
the Angles, FHG, HEI, } will 
be equal; and ſo the Sides, FE, 
EH, are equal: Whence FI 
HE ZI, but FI is equal to 
LX; whence HET EI to 
the Axis; and eonſequently the 
Point E is in the Ellipſis, whoſe 
Foci are H, I and Axis LK, be- 


1 = 
) ſolid Elliptoid is an Ellipfis of 
ö 


the third Kind, r 
Equation, 4 == 
. a—x ® 
8. If the Line LX be the tranſ- 
verſe Axis of an Ellipſis, and 
Points H, I, the two Foci, and 
the Rulers, H G, I F, be in 
Length equal to LX, and the 
Rule FG to HI; and if the Ends 


y this 


of the Rules, HG, IF, be mo- 
yable about the Foci, HI, and 
the Rule FG be faften'd to them, 
ſo as to be movable about the 
Points, F, G ; then will the In- 


cauſe the Sum of the Lines, H 
TE, in the Hlipſis, are-alwa 
equal to LX. enn 
9. If one End A of any two 
equal Rulers, AB, BD, which 
are moyable about the Point B, 
like a Carpenter's Joint-Ry 
be faſten'd to the Rule LX, 
as to be movable about the 
Point 4, and the End D of the 
Rule DB be drawn along the 


Side of the Rule LX, any Point 
E, taken in the Side DB of the 
Rule, will deſcribe an Ellipſis, 


GN terſeftion of the Rules, HG, 1F, whoſe Centre is 4, Conjugate 
re BF deſcribe an Ellipſis. Axis =2 DE, and Tranſverſe 
1 That this will be an Ellipſis 2 1B ＋2 EE. 
will a thus. Join FH; for I thought it might not be a- 

ol becauſe the Triangles, FG H, miſs to lay down the following 

p FI H, haye two Sides, FG, GH, eaſy Analytick Demonſtration of 
| this 
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this here. Call 4B, or BD, 4; 
2D, ö; and 45, or ö D, x; then 
BD(a):EDW)::Db(x): De= 


bs e f 4 % $47 
= :becauſe the Triangles DE e, 


Bb, are ſuppoſed to be ſimi- 


| | dy 

lar; and ſo 4. —,and 4c 
= 1 4bxx bbxx 

- Now 4K = IEEE = 
4aa—4ab+bb, and conſe» 
quentlyLeXeK==444—44ab+ 
16 | qbru bbxx | 
bb —4xx+ p "FL 
from the Nature of the Ellipfis, 


AK (42 2 — 42 BTU): 
TPbb)::Lexe Kg 4b +66 


63 b 2 
— 472 ＋＋ wn = E= 


T —4zab+bb 
N 55. k . 


Again, BD (a a): Bb(aa— 
*x):: EDGE — 
Xbb; whence making an E- 
quation between the two Va- 


lues of Ee, and we have bb x 
| . bxyx bxx 
qua—qabrbbogrny ——— 
5 44aa—4ab+bb 
2a xx E. 
=———Xxbb, and ſtriking 
out b b from cach Side, and mul- 
tiplying eroſwiſe, we ſhall have 
44a*—4a% 44 bb — gaaxs 
d-42bxx—bbxxon each Side. 
_ Errrpricat CompP4ss, is an 
Inftrument for drawing of El- 
lipſes at one Revolution of the 
Index, and conſiſts of a Crofs, 
456, with Grooves in it; 


but of Dove-tails at the Places C,D, 


that ſlide in the Grooves; ſo 
that when the Index is turned 
about, the End E thereof will 
deſcribe an Ellips. 
Ertiericat Dit, is an In- 
ſtrument made commonly of 
Braſs, with a Joint, to fold to- 
| ragged and the Gnomons to fall 
at, commodiouſly contrived to 
take a little Room in the Poc- 
ker. By it may be found the 
true Meridian, Hour of the 
Day, Riſing and Setting of the 
Sun, with ſeveral other Propo- 
{itions of the Globe. 
ELonGATioN f & Planet, or 
Angle of Elongation, in Aſtrono- 
my, 1s the Difference between 
the Sun's true Place, and the 
Geocentrick Place of that Pla- 


met. 


The utmoſt Elongation of 
Venus can be but forty fave De- 
grees, and that of Mercury but 
thirty Degrees, which is the 
2 this Planet is ſo rarely 
een. | 

Eusorus, is the Sucker of 
a Pump, or Syringe ; Which, 
when the Pipe of the Syringe is 
cloſe ſtopp'd, cannot be drawn 
up but with the greateſt Dif- 


ficulty; and when forced o 


a Red fats 4 


Q MH. 


EY = 2 e 
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EN 


dy main Strength, will, on be- 
ing let go, return again with 


great Violence. ASE 
Empzxasvks, in Architecture, 

is the Enlargement made in the 
Walls, to give more Light and 
0 tence to the 


uns A$SUKgs, in Fortifica- 
tion, are the Holes in a Para- 
, through which the Cannons 
2 pointed to fire into the Moat 
or Field. They are generally 
twelve Foot Diſtance from one 
another, one of them be- 
ing from ſix to ſeven Foot wide 
without, and about three with- 
in. Their Height above the 
platform is three Foot on that 
Side toward the Town, and 4 
Foot and a half on the other 
Side toward the Field; that ſo 
the Muzzle may be ſunk on 
occaſion, and the Piece brought 
to ſhoot low: © | 
Eukxstiox, in Aſtronomy, is 
the Time when any Planer, that 
is eclipſed,” begins to emerge, 
or get out of the Shadow of the 
Eelipſing Body. When any Body 
alſo, 20 55 in Specie than 
Water, being thruft violently 
down into it, riſes again, tis ſaid 
to emerge out of the Water. 
EuinkNTIAT EqQuaTiON, is 
an Artificial Equation, contain- 
ing another Equation eminent- 
ly, and is uſed in the Inveſtiga- 
tion of the Area's of Cury'd 
Spaces. | 
Eurarrzuzur, by ſome, 
is the ſame with Talus in Forti- 
cation. Which ſee. 
Excizwrk, & French Term, 
in Fortification, ſignifying the 
whole Incloſure, Circumfe- 
rence, or Compaſs of a forti- 
tied Place, 
, Or not. 


grearer 
Windows and Doors of a Bujld- 


E N 
"ExDucacoxy,e plain Figure, 
of eleven Sides and Ange 7 
theationy 


ExxriLApk, in Fort 

1 a Situation of Graund, 
which diſcovers a Poſt accord» 
ing to the whole: Length of 2 
Right Line, ſo that it can be 
ſcoured- with the Cannon, and 
render d almoſt deſenceleſs. 
Whenee, ta 195 ol 
nile the Curtain or Ram- 
part, is to ſweep the whole 
Length of it with the Cannon. 

Excixk, in general, is any 
mechaniek Inſtrument, compo- 
fed of Wheels, Screws, Pullies, 
Gyr. by the Help of which a Bo- 
dy is either moved, or hinder'd 
from moving. E 5 
1. Whenthe Quantities of Mo- 
tion, in the Weight and Power, 
are equal, the Engine ſhall 
ſtand in Equilibrio; but when 
they are unequal; the greater 
Quantity of Motion ſhall over- 
come, and work the Engine. 

2. Of Forces in themſelves 
equal, that which is nearef to 
that Point of the Engine, about 
which the Weight and Power 
move, or upon which they ſubs 
tain each other, is relatively the 
weakeſt upon the Engine; for 
as the Engine works, the neareſt 
Force moves the ſloweſt, and 
therefore has the leaſt Quantity 
of Motion. : 

3. The Effeft of any Force upon 
the Engine will not be chang- 
ed, if, without changing the 
Line of Direction, its only pla- 
ced in ſome other Point of the 
ſame Line. The Nature of any 
Engine is explained, when it is 
known in what Circumſtances 
the Weight and Power will be 
in Equilibrio upon that Engine. 

4. In all Engines whatſoever, 


conliſting either of the Weight and Power will be 


12 


E N 
in Equilibrio when their Quan- 
rities are in the reciprocal Pro- 
portion of the Velocities, which 
the Working of the Engine will 
give them. 2402 XV 
I an 4 be compounded 
of ſeveral ſimple Engines, the 
Power is to the Reſiſtance when 
it counterballances it in a Ra- 
tio compounded of all the Ra- 
tio's, which the Powers in each 
fimple Engine would have to 
the Reſiſtance, if they were ſe- 
parately applied. 
Enconasrs HenxcvLlss, the 
Name given by Aſtronomers 
to one of the Northern Conſtel- 
lations, ' containing about forty 
eight Stars. f 
NGYSCoOPE, the ſame with 


a Microſcope. Which ſee. 


ENnNHARMONICAL, or EnHAr- 
Kownicxy in Muſick, is uſually 
applicd to the laſt of the three 
Kinds, abounding in Dießs, 
which are the leaſt ſenſible Di- 
viſions of a Tone. See Dieſis. 

- EnnzADEYCcATERIDES, the 
ſame with the Golden Number. 
Which ſee; or the Circle of 
the Moon. 

- Enngacon, is & Polygon of 
nine equal Sides. 85 3 

ExTABLATURE, or Ex TA“ 
PLEMENT, in Architecture, ſig- 
nifies the Architrave, the Freeze, 
and the Cornice together, and 
is different in the different Or- 
ders. 

Ex vRTOrE, in Fortification, 
is a Mount of the Earth, ſome- 
times raiſed in the Diteh of a 
Place, and ſometimes beyond 

it, being either in Form of a 
ſimple Parapet, or of a ſmall 
Rampart, border'd with a Pa- 
rapet. Theſe Envelopes are 
- made when one would —＋ 2 

ver the weak Places with ſingle 


E P 
Lines, without any 
advancing 


Deſign of 
7 toward the Field, 
which cannot be done but by 


Works that require a t dea 
of Breadth, ſuch as Works, 
Half-Moons, Se. 2 

 Eracr, is a Number expreſ- 


ſing the Exceſs of a Solar Year 


_— * one, and is only 
0 e in ing the Age of 
the Moon. Ung 1143 As 

If the Golden Number be gi- 
ven, and it be divided by 3, 
and the Remainder be multi- 
u. by 10, and added to the 

olden Number, and from the 
Sum 30 be taken away, the Re- 
mainder will be the Epact. 
- EravLs, in Fortification, is 
the Shoulder of the Baſtion, or 
the Angle of the Face and Flank; 
whence that Angle is often cal- 
led the Angle of the Epaule 
Eraulzuzvr, in Fortifica- 
tion, is a Side-Work, made ei- 
ther of Earth thrown up, of 
Bags of Earth, Gabions, or of 
Fa ſcines and Earth; of which 
latter they make the Epaule- 
ments of the Places of Arms 
for the Cavalry behind the 
Trenches, 
\ Epaulement, is uſed for a De- 
mi-Baſtion, and ſometimes it 
ſignifies a ſquareOrillon, which 
is a Maſs of Earth almoſt ſquare, 
faced and lined with a Wall, 
and deſigned to cover the Can- 
non of a Caſemate. | 

Eric verk, is a ſmall Circle, 
whoſe Centre is in the Circum- 
ference of a greater, -or a ſmall 
Orb, which being fixed in the 
Deferent of a Planet, i 


is car- 
ried along with its Motion, and 
yet with its pecullar Motion, 
carries the Body of the Planet 
faſten' d to it round about its 
proper Centre; which antient 


— 5 r ˙ . iid ea * 


See ©S © 
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Aſtronomers attribute to all the 
Planets, for ſolving their Ap- 
pearances, except the Sun. 
EetcycLorp, is a Curve ge- 
nerated by a Point taken in the 


Periphery of a Circle that rolls 
or reyolyes upon the Periphery 
of another Circle, either within 
or without it. | 

The Length of any Part of 
the Curve, that any given Point 
in the revolving Circle has de- 
ſcrib'd from the Time ir touch- 
ed the Circle it reyoly'd upon, 
mall be to double the vers'd 
Sine of half the Arch, which 
all that Time tonched the Cir- 
cle at reſt, as the Sum of the 
Diameters of the Circles to the 
Semi-Diameter of the reſting Cir- 
cle, if the revolving Circle moves 
upon the Conyex Side of the 
reſting Circle : But if upon the 
Concave Side, as the Difference 
of the Diameters to the Semi- 
Diameter. | 

If a Parabola moves upon 
another equal to it, the Focus 
of it will Jeſeride a Right Line 
perpendicular to the Axis of 
the Parabola at reft, and at a 
Diſtance from it equal to the 
Diſtance of the Vertex from the 


to of the Parabola at ref,  * 
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Focus, and the Vertex df the 
Parabola will deſeribe the Cif- 
ſoid of Dloclet, and any other 
Point thereof will deicribe ſome 
one of the defective Hyperbc> - 
la's of Sir Iſaac Netbton, havin 
a double Point in the like Point 


If in like Manner an Ellipfis 
revolves upon another, equal 
and ſimilar to it, the Focus will 
deſcribe a Circle, whoſe Cen- 
tre is in the other Focus, and 
the Radius ſhalt be equal to 
the Axis of the Ellipſis; and 
any other Point of the Plane of 
the Ellipſis ſhall deſcribe a Line 
of the fourth Order. The fame 


may be ſaid alſo of an Hyper- 


bola, revolving upon another, 
al and ſimilar to it; for one 
of the Foci will deſcribe à Cir- 
cle, having its Centre in the 
other Focus, and the Radius 
ſhall be the — Axis of 
the 7 and any other 
Point of the Hyperbola ſhall de- 
ſeribe a Line of the fourth Order. 
EersTYLs, in Architecture, 
is a Maſs = Stone, — 2 
Timber, laid upon the Capi 
of a Pillar. * 6 
* — hat in 
Chronology, thes ſome re- 
—— „ from 
whence ſome Nations date and 
meaſure their Computation of 
Time. 
The Julian Epocha takes it: 
Name from Julius Caſar's Refor- 
mation of the Roman Calendar, 
which was done forty five Years 
before Chriſt, in the ſeven hun- 
dred and eighth Year from the 
Building of Rome, and in the 
ſeven hundred and thirty firſt 
Olympaid. 8 
The Etbiopis Abyſſum, or as 
_ call ir, the Diocleflan Eporha, 
or 


E Q 


or others, the Æra of the Martyrs, 
becauſe it bore a Date with a 
very ſevere Perſecution ; this 
Epocha began Auguſt 29, A. D. 
234, and in the third Year of the 
r Dieclefian.. Tis uſed 

y the 2 and Abyſſyns. 
The Turkiſh, or Arabic Epocha, 
which they call the Hegira, bears 
a Date from Mabomet s Flight 
from Mecca, A. D. 622, Fuly 16. 

The Perſick, or Feſdgerdick 
Epocha, takes its Date either 
from the Coronation of the laſt 
Perſian King Feſdgerdick, or 
Feet as ſome ſay, or from 

is being conquer'd rather by 
Ottoman the Saracen, which was 
Fune 16. A. D. 632. 

Eovaste Morioxs, are 
ſuch as always continue the ſame 
Degree of Velocity, and are 
neither accelerated nor retard- 
ed; but if there be an Accele- 
ration or Retardation of the 
Velocity of two or more Bodies, 
and it be exactly and uniformly 
the ſame in them both, or all, 
they ſay, ſuch Bodies are 

EovaBrly Accelerated or re- 
tarded. | | 

EqQuarity, is the exact A 
greement of two Things in 
reſpe& of Quantity. 

EqQuarT10N, or the total Proſ- 
taphereſis, in the Ptolemaic The- 
ory of the Planets, is the Diffe- 


rence between the Planets mean 


and true Motion, and the An- 
gle made by the Lines of the 
trug and mean Motion of the 
Centre. But the 


Ea vaAriov, or PuyvSiCAL 


ProsTAPHARESTS, is the Diffe- 
rence. between the Motions of 
the Centre of the Epicycle in 
the Equant, and in the Eccen- 
trick. And the 

Ec. uvA TON, 


or Or TIA 


E 


Paos rATHAAEs!s, is the Angle 
made by two Lines drawn from 
the Centre of the Epieyele to 
the Centre of the World, and 
of the Eccentrick. Ft 

Eo vation f the Orbit, is 
the ſame with the Total Proſta- 
pheveſis, or Equation total. 

Eo. uATiox, in Algebra, is 
an Expreſſion of the ſame Quan- 
tity by two different, but equal 
Values; as 2443z==1-+4. 

Every Equation has as mapy 
Roots as the unknown Quantiry 
of the firſt Term has Dimen- 
ſions, or as the Exponent there- 
of contains Unite. 

All Equations have as many 
affirmative Roots as there are 
Permutations of Signs; and as 
many negative Roots as there 
are Succeſſions of them; as 
in the Quadratick Equation 
2 there is one Sue- 
ceſſion of Signs ++, and one 
Permutation + —. But the E- 

uation has two Roots; one be- 
ing the affirmative one +2, and 
the other the negative one —3, 
Alſo in the Cubick Equation 
xI—3zx*—10x+24=0 there are 
two Perumtations of Signs + — 
and - ＋, and oneSucceſhon——, 
But it bas three Roots; two af- 
firmative ones +244, and one 
negative one —z. | 

Fovarion (AnnvaAr) of the 
mean Motion of the Sun, and 
Moon's Apogee and Nodes. 

The Annual Equation of the 
mean Motion of the Sun, de- 
pends npon the Eccentricity of 
the Earth's Orbit round him, 
and is ſixteen ++ ſuch Parts, 
which the mean Diſtance be- 
tween the Sun and Earth is a 
thouſand; from whence, by 
ſome, tis called the Equation of 
the Centre; and this, when 1 

en, 


\ 


D IDS an. #©> oo ioc 


meter; 


BQ 
eſt, is 1 deg. 56 min. 20 ſec, The 
greateſt Annual. 5 

Ea. ua TiO of the Moon's mean 
Mction, is 11 min. 40 ſec. of its 
Apogee 20 min. and of its Node 
9 min. zo ſec. and theſe four 
Anndal Equations are always 
mutually proportionable to one 
another ; ſo that when any of 
them is at the greateſt, the three 
others alſo will be greateſt; and 
when any one leſs, the reſt di- 
miniſh in the ſame Ratio: 
Wherefore, the Annual Equa- 
tion of the Centre (of the Sun) 
being given, the other” three 
correſponding Equations will be 

iven ;} ſo that one Table 
G e. of the Central Equation) 
may ſerve all, | 
Equation of Time, is a 
Space of Time to be added to, 
or ſubſtracted from the Time 
ſhewn by the Sun, that thereby 
it may become Equable, and is 
the Difference between the 
Sun's mean Motion and its 
Right Aſcenſion ; and is great- 
eſt about the latter End of Ja- 
nuary and October, it being then 
near fifteen Minutes; and about 
the Beginning of April, June, 
and towards the latter End of 
Auguſt, it is leaſt, being then leſs 
than a Minute. 

Eqrvaror. See Equinofial. 

EquicxuraAt. See Iſeſceles. 

Equvicurtus, or Kaus Mi- 
vox, a Conftellation in the Nor- 
thern Hemiſphere, conſiſting of 
four Stars. 

EduiLATENAL HyygRBOLA, 
is ſuch an one whoſe tranſverſe 
Diameter is equal to its Para- 
and ſo all the other 
Diameters equal to their Para- 
meters, and the Aſymptotes of 
it do cut one another at Right 
Angles in the Centre, 


EB Q 

"Ec uitaTERAL 'TrIANGLEs 

Sce Triangle. | 

Eduilisziun, in Mecha- 
nicks, is when the two Ends of 
a Ballance hang ſo exactly even 
and level, that neither doth aſ- 
cond or deſcend, but do both 
keep in a Poſition parallel to 
the Horizon, which is occaſio- 
ned by their being both charged 
with an equal Weight. 

EqQuimuLtTiples, are Num- 
bers or Quantities multiplied 
by one and the ſame Number 
or Quantity. See Proportion. 

Eq,uinocTtiat, (in the Hea- 
vens,) or — — on the Earth, 
is a great Circle, whoſe Poles 
are the Poles of the World. It 
divides the Globe into two e- 
qual Parts, that is, the Nor- 
thern and Southern Hemif- 
pheres. It paſſes through the 
Eaft and Weſt Points of the 
Horizcn; and at the Meridian 
is raiſed as much above the Hos 
rizon as the Complement of the 
Latitude of the Place. 

1. Whenever the Sun comethto 
this Circle, it maketh equal Days 
and Nights all round the Globe, 
becauſe he then always riſes due 
Eaſt, and ſets due Weſt, which 
he doth at no other Time of the 
Year, whence it hath its Name. 
All Stars alſo which are under 
this Circle, or which have no 
Declination, do always riſe due 
Eaſt, and ſet full Weſt, Er. 

2. All People living under this 
Circle, (which, in Geography, 
1s called the Line,) have their 
Days and Nights equal. Ar 
Noon the Sun is in the Zenith, 
or directly over their Heads, 
and caſts no Shadow. 

3. From this Circle (on the 
Globe) is the Declination, or 


K 2 La- 


Latitude ac counted on the Me- 
ridian. eee 

4. And the Circles which run 
through each Degree of Lati- 
tude or Declination, are call 
Parallels of Latitude or Declina- 
tion. $ 8 7 
5. Through this Equine&ial all 
the Hour-Circles are drawn at 
Right Angles to it; and through 


the Poles of the World, at eve- 


ry fifteenth Degree on the Ce- 
leſtial Globe. | 

6. And the Equator on the 
Terreſtrial Globe is divided by 
the Meridians into thirty ſix 
equal. Parts. 

7. The Natural Day is meaſu- 
red by the Reyolution of the 
Equator, and is ended when 
the ſame Point of the Equator 
comes again to the ſame Me- 
ridian, Which is in twenty four 
Hours. 

8. Where fore, ſince the Equator 
(as all great Circles are) is di- 
vided into three hundred and 
ſixty Degrees, each Hour muſt 
be z of that Number, or fif- 
teen Degrees; therefore one 
Degree of the Equator will con- 
tain four Minutes of an Hour, 
and fifteen Minutes of a De- 
gree will make a Minute of 

an Hour, or ſixty Seconds; 


and conſequently four Seconds 


anſwer to one Minute of a De- 
gree. * | 
Eq vinocTiAL Corus. See 
Colure. | ang 
' _Eqvixocriar Drar, is one 
whoſe Plane is parallel to the 
uinoctial. 


1. The Hour-Lines on this Dial 


are all equally diſtant from one 
another round the Periphery of 
a Circle, and the Style thereof 
is a ſtraight Pin, or Wire, ſer 
up in the Centre of the Circle, 


perpendicular to the Plane of 
the Dial. | | 


2. The Sun ſhines upon the up- 


Yer Part of this Dial-Plane 
m the 1oth of March to the 
12th of September, and upon the 
nnder Part the other Half of 
the Year. n 
3. There are ſome of theſe Dials 
made of Braſs, &c. and ſet up 
in a Frame, to be elevated to 
* Latitude. 
Edu ο,jitaiAL OaiEN Tr. See 
Orienn. | 
Eq vinocTIal 
See Occident. 
Eq. uixox Es, are the preciſe 
Times in which the Sun enters 
into thefirſt Point of Aries and Li- 
bra; for the Sun moving exactly 
under the Equinodtial, be makes 
our Days and Nights equal. 
This he doth twice a Year, a- 
bout the 1oth of March and 
12th of September ; which there- 
fore are called the Vernal and 
Autumnal Equinoxes, $5" 
1. It is found by Aſtronomical 
Obſervation, that the Equinoc- 
tial Points (which are the firſt 
Points of the Signs Aries and Li. 
bra) go backwards every Year 
ec. Wa 
2. And our admirable Sir I/aac 
Newton, taking the Matter into 
Conſideration, according to his 
Principles, found, by Calcula- 
tion, that they muſt recede 49 


OccipENr. 


min. 58 ſec. which is ſurpriſing- 


ly near the Truth. 

3. The Space from the Vernal 
to the Autumnal Equinox, is 
eight or nine Days longer than 
from the Autumnal to the Ver- 
nal, by reaſon of the Poſition 
of the Perihelion of the Earth's 
Orbit near the Winter Solſtice. 

Fo vinus BaxBarvus, a kind 


of Comet, See Hippeus. 
oy Enxzcr 


E S 


Eakzcr Dec:iining D1aLs- 
See Declining Ere# Dials, © 

In Dials of this kind, -as the 
Radius is to the Co-Sine of the 
Plane's Declination, ſo is the 
Co-Tangent of the Elevation 0 
the Pole to the Sine of the 
Style's Height. And as the Ra- 
dius is to the Sine of the Plane's 
Declination, ſo is the Co- Tan- 
gent of the Elevation of the 
Pole to the Tangent of the Sub- 
ſtyle's Diſtance from the Meri- 
dian; and as the Radius is to 
the Co-Tangent of the Declina- 
tion, ſo is the Sine of the Ele- 
vation of the Pole to the Co- 
Tangent of the Inclination- of 
the Meridians; and as the Ra- 
dius : is to the Sine of the Styles 
Height :: ſo is the Tangent of 
any Hour-Angle : to the Tan- 
gent of the Hour-Arch, 

Ex kCT DingcT PLANES, or 
DiaLs, are thoſe that ſtand up 
right, and face the four Cardi 
nal Points. | 

ExxtcrTt DIE T, EasT 
WesT, Souru, or Nox TH DiAals. 
See Erect Direct Planes. 

ErxrDanus, or Raps, a 
Southern Conſtellation, conſiſt- 
ing of twenty eight Stars. 

ESCALADE, or SGALADE, is 
a furious Attack upon a Wall, 
or Rampart, carried on with 
Ladders to mount up upon It, 
without going on in Form, brea- 
king Ground, or carrying on 
of Works to ſecure the Men. 

EsPAULE, or ErAvVLE. See 
Epaul. 

EsPAULEMENT» See Epaule- 
ment. . 

EspLENA DE, a Term in For- 
tification, the ſame with the 
Glacis of the Counterſcarp ori- 
zinally ; but now tis uſually 
taken for the empty Space be- 


tween the Glacis of a Cittadel, 
and” the firſt Houſes of the 
Town. . 


Es Tival Occipzxr. See 
Gl WOT 

EsTivar Orttnt. See O- 
rient. | 4 - WY 
EsTIvAL Sols Tricz. See Sol- 
flice. | | 


EvgcTron, or (being the 
ſame as) LI A rio of the Moon, 
is an Inequality in her Motion, 
by which, at sf near the Qua- 
dratures, ſhe is not in a Line 
drawn through the Centre of the 
Earth to the Sun, as ſhe is at 
the Syzygies, or Conjunction and 
Oppoſition, but makes an Angle 
with that Line of about two De- 
grees fifty one Minutes. 

The Motion of the Moon a- 
bout its Axis is only equable, 
it performing its Revolution ex- 
actly in the ſame Time as it 
rolls round the Earth; and 
thence it is that it nearly always 
turns the ſame Face towards 
us. But this Equality, and the 
unequal Motion of the Moon 
in her Ellipſis, is the Cauſe 
why the Moon, ſeen from the 
Earth, appears to liberate a lit- 
tle upon its Axis, ſometimes 
from Eaſt to Weſt, and ſome- 
times from Weſt to Eaſt; and 
ſome Parts in the Eaſtern Limb 
of the Moon go backwards and 
forwards a ſmall Space, and 
ſome that were conſpicuous , 
are hid, and then again appear. 

Even NumBs, is that which 
can be divided into two equal 
Parts, as 4, 6, 8, Ec. | | 

EvsnLty EVN Numazn, is 
that which aneven Number mea- 
ſures by an_even one, as 16 Is 
an evenly even Number, be- 
cauſe 8, an even Number, mea- 
ſures it by two, an even Number. 
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EvxzxIY Opp NuwBen, fs 
that which an even Number 
meaſures by an odd one, as 20, 
which the even Number 4 mea- 
ſures by the odd one 5. 

Evor urg Curves. If a 
Thread FCM be wrapped, or 
winded about the Curve BC F, 
and then unwinded again, the 
Point A thereof will deſcribe 


the Curve 4M, which Mr. 
Hungen, the Inventor, calls a 


Curve deſcrib'd from Evolution; 
and the Curve BCF is the Evo- 
lute, the Part MC of the 
Thread being called the Radius 
of the Evolute. 

1. Whenthe Point B falls in A, 
the Radius MC of the Evolute 


is equal to the Arch BC; but if 


not, to 4B ＋ the Arch BC. 

2. The Radius of the Evolute 
CM is perpendicular to the 
Curve AM. N 
3. Becauſe the Radius MC 
of the Evolure eontinually 
touches it, it is evident, from 
the Generation of the Curve 
deſcribed from the Evolution, 
that it may be deſcribed through 
innumerable Points, if the Tan- 

ents in the Parts of the Evo- 
ute are produc'd until they be- 


come equal to their anſwerable 


. 


Arches, 
4. The Eyolute of the common 
Parabola, is a Parabola of the 


ſecond kind, whofe Parameter is 


= of the common Parabola. 


5. The Evolute of a Cycloid, 
1s another Cycloid equal and 
ſimilar to it. 

6. All the Arches of Evolute 
Curves are rectifiable, if the 
Radii of the Evolute can be 
expreſſed geometrically. 

Evorv710n, in Algebra, ſig- 
nifies the Extractions of the 
Roots of any Powers. 

EvuziTamy, in ArchiteQure, 
is the exact Proportion between 
all the Parts of any Building. 
EusrytE, is the beſt Man- 
ner of placing Columns, with 
regard to their Diſtance, which 
Vitruvius will have to be two 
Diameters and a Quarter, or 
four Modules. 

Ex a cox, the ſame with Hexa- 
gon. Which ſee. 

ExnAarLaTion, is any Thing 
that is raiſed up from the Earth 
by Heat; as Vapours, Miss, 
Fogs, &c. | 

Exuausrzp RECEIVER, is 
the Veſſel of Glaſs, Sc. that 
ſtands upon the Body of the 
Air-Pump, in order to ha ve the 
Air pump'd out of it. 

ExnavsTions, or the Method 
of Exhauſtions, 
Method of ZEuchd, Archimedes, 
Sc. that proves the Equality of 
two Magnitudes by a DeduQion 
ad Abſurdum, in ſuppoſing, that 
if one be greater or leſs than 
the other, there would follow 
an Abſurdity ; and it is founded 
upon the firſt Propoſition of the 
10th Book of Euclid. See * 

0 


is the anrient 


-» 
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of this Method in Prop. 2. 10, 
Sc. lib. 12. Euclid. 

Exrox NT of a Ratio, is the 
Quotient ariſing from the Divi- 
ſion of the Antecedent by the 


Conſequent; as the Exponent 


of the Ratio of 3 to 2 is =, 


and of the Ratio of 2 to 3 is 


* And a Row of Numbers 


in an Arithmetical Progreſſion, 

beginning from o, being placed 

over a Rank of Geometrical Pro- 
eſſionals are called Exponents. 

1. If the Conſequent be Unity, 
the Antecedent itſelf is the Ex- 
ponent of the Ratio. 

2. The Exponent of a Ratio is 
to Unity, as the Antecedent is 
to the Conſequent. 

ExeonEnNTIAL CALCULUS. 
See Calculus Exponentialis. 

ExroxENTIAL Cunys, is 
that whoſe Nature is expreſſed 
by an Exponential Equation. 

The Area of any Exponen- 
tial Curve, whoſe Nature is ex- 

reſſed by this Exponential 
— x*==y, (making 1 


I 
* + 
I 


0.1. 2. 
Re BY cs 
0. L. 2. 3 0. I. 2.3 4 * * 


=x,) will be 


= 8 vs 
0.1,2.3.4-5-6 


95 


0. 1. 2.3.4.5 


Oc. 

ExronenTIAL Eq uArIiOox, 
is that wherein an Exponential 
Quantity enters the Equation; 
as x 

ExroxvENTIAI 


variable Quantity; as x*, 4“. 
ExTErioR Por YO. 
Polygon Exterior. 
3 Tarus. See Talus. 


O55 NTITY, 
is a 87 8 whoſe Power is a 
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ExTERMINATION of the un- 
known Quantity in an Equation, 1s 
the raking it away, or getting it 


out of the Equation, to be exter- 
minated. 
When the unknown Quantity 


is of ſeveral Dimenſions, it is 
ſometimes very troubleſome ro 

t it out, and the Labour will 

very much ſhorten'd by the 
following Examples, being as ſo 
many Rules. 

1. From a x x + bx o 
and fxx+ gx+ bo, being 
exterminated, there comes out 
ab—bg—2cf x ab + bhb—-cg 
Xbf ＋4g H —cff X c==0, 

2. From a bx x+ ox + 
d o, andfxxpgx+ boo, 
x being exterminated, there 
comes out 4 b—bg— 2cf X a b 
bh—cg—24df X bfh + ch—deg 
X agg eff 3ag b+bggtaff 
X df. 

3. From r ** 
dx eo, and fxx+ 8 J. 
So, x being exterminated, 
there comes out ah—bg—2cf X 
ab*+ bb —ce— 2 df x bfbb+ 
agg +cff xchb—dgbegg— 
2 efh4-3agb+ beg dff Y 
Wee STE ATE] 
X eff—bg—2abXefg . 

RL a x3 + ire 9p! 
do, and fs gr" + bx 

So, x being exterminated, 
there comes Out a — be—2ct 
x aan achk+- AE bb— cg—2 df 


X bdf b— ak b b+ 2cg4+ 3df 
X aakk: + c dh—ddg—cch4- 
2bdkXagghctf: +Faghb 
+ beg +aff— 3afk X daj- 
3ak—bh--cg df X bef KAN 
—2ag X bbf k : bk — 3adb—cdf 
X agh =0, 
K 4 


For 


— ſ—ũ U ——2 w 


For Example, to exterminate 


r ont of the Equations x x 5#— 


3s and 3x X— 2x y+ 4=9: 
I edle! ſubſtitute in the firſt 
Rule for a be, fg, and bh, [ theſe 

nantities, viz. J 1,5, — 35 
— 27 and 4; and duly obſerv- 


ing the Signs + and —, there 


ariſes. 44-10 y+ 18yy X4 + 


20=byY X15T4Jy— 27)y 


X—3yy==0,07 16 + 40 yÞ+ 72yy 
+390—9097? c * 

fa like manner that y may be 
gotten out of the 1 ory 
455 3 *, and y ypxy—xx 

So, ſubſtitute in the ſecond 

ule for a bed, fg hand x, [theſe 
Quantities) 1,—x, o, —3 *; 1,x, 
—Xx +73, and y reſpectively, 
and there comes out 3—xx-þx x 
X 9—6x x+x*—3 x+x3 4-6 * 
zA: +3 xx X x x49 #—3 x3 
* —3x X—3x=0, Then 
blotting out the ſuperfluousQuan- 
titles, and way ying, you have 
27—18 x x+3x*,—9gxx+x5, + 

x**—18x*+12 **==0, And or- 
dering (duly) #*%+18 x* - xx 
＋ 2 7. 

ExrENNAL ANGLES. Sce An- 


gles External. 


ExTxa-MunDan Seck, is 
the infinite void Space, Which, 
by ſome, is ſuppoſed to be ex- 
tended beyond — Bounds of the 
Univerſe; and conſequently, in 
which-there is really nothing 
at all. | 

Exrnxaction of Roots, is the 
Method of finding the Root of 
anv. Number or Quantity. 

ExTizME and Mgan Pro- 


ron Ho i8-when a Line is fo di- 


vided, that the Rectangle under 
the whole Line, and the leſſer 
Segment is equal to the Square 
of the greater Segment. | 


E X 
No Number can be thus di- 
vided exactly; but it will be 
pretty near, if you add the Square 
of any Number to the Square of 
half of it, and extract the ſquare 
Root ot the Sum as near as may 
be; for if from this be taken 
half the whole Number, the 
Remainder is the greater Part, 
or Segment. | 
If z, the Root of any Adfec- 
ted Equation, be ſuppoſed to be 
compoſed of the Parts ＋ 4, or 
—e, and if from the . — 
a ＋e, or a —e, there be form'd 
all the Powers of z found in the 
given Equation, and the Nume- 
rical Quotients be reſpe&tvely 
affix d to them; and if the Powers 
to be reſoly'd be ſubſtracted 
from the Sum of the given 
Parts, and the Diſtance be call'd 
+5; and if, in the next Place, 
the Sum cf all the Co-Efficients 
in the ſecond Column be made 
equal to :; and laſtly, if in the 
third Column there be put down 
the Sum of all the Co-Efficients, 
which call ?:; then will the 


Root x be nearly 24 
s 5 + 
— Tir Ul: 
or ⁊æ nearly a i = 


If az+ bz*+ e234 42! 
ex + F, &c. = gy 277 
ih ky*+ 1y*+ , Ee. 
then will the Root of this in- 
finite Equation be 2 — 1 ＋ 
=, A 


k_bB*—2b AC—3CAB*—d 4 


YH 


7 . 
„Se. Where it muſt be ob- 
ſerv'd, that every Capital Let- 
ter is equal to the Co-Efficient 


of 


2 RS y— —C LAM hk Dd head 


E X 
of each preceding Term; as the 


Letter B is equal to the Co Effi- 
1 
cient of ——. 


1. The Denominator of every 
Co-Efficient is always 4. 

2. The firſt Member of each 
Numerator is always a Co- Effi- 
cient of the Series g . b y* + 
iM, &c. viz. the firſt Numerator 
begins with the Co-Efficient g, 
the ſecond Numerator with the 
ſecond Co-Efficient 5, &c. 

3. That in every Member after 
the firſt, the Sum of the Expo- 
nents of the Capital Letters is 
always equal to the Index of the 
Power to which this Mem- 
ber belongs: Thus, if you 
conſider the Capital Letter, 
k—bB*—2b AC—3 c 1 Bd 4, 
| a 
which belongs to the Power „, 
in every Member you will ſee 
that ö BY, 2b AC, 3: 1 Bd, #; 
the Sum of the Exponents of the 
Capital Letters is 4- 

4+ The Exponents of the ſame 
Letters which are written be- 
fore the Capitals, expreſs how 
many Capitals there are in each 
Member. 

5- The Numerical Figures that 
happen in theſe Members, ex- 
preſs the Number of the Per- 
mutations, which the Capital 
Letters of each Member are 
capable of. . 

ExTrEgmgs (Coxjoxcr,) in 
right Angled ſpherical Trigono- 
metry, are the two Circular Parts 
that are next to the Middle 
part. And 

ExrREuESs (Disjuxner,) are 
the two Circular Parts remote 
from the aſſum'd Middle Part. 
See more of this under Spherical 
Trigonometry. 
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F A 
Evsz, an Organ of the Bo- 
dy, . repreſenting whatever is 
viſible, and eonſiſts of five Tu- 
nicks, viz. the Cornea, Seclerotica, 
Uvea,  Choroide Retina : And three 
Humours, the Aqueovs, Chryſtal- 


line, and Vitreous. 


— — — 
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LACE, or Facaps, in Ar- 
chitecture, is a flat Mem- 
ber, which hath a great Breadth, 
and ſmall Projecture; as in Ar- 
chitraves, Or. It alſo ſignifies 
the Front, or outward Part 
of a great Building, which 
Immediately preſents itſelf to 
view. 7 

Facs of a Baſtion, or, of the 
Bulwark, is the —_ advanced 
Part of a Baſtion toward the 
Field, or the Diſtance compre- 
hended between the Angle of 
the Shoulder, and the Flanked 
Angle. 

Faces of 4 Place, is the Cur- 
tain, together with the two 
Flanks raiſed above it, and the 
two Faces of the Baſtion that 
look towards one another, and 
flank the Angle of the Te- 
nail. 

| Facs proſonged, in Fortifica- 
tion, is that Part of the Line 
of Defence-Raſant, which lies 
between the Angle of the Shoul- 
der and the Curtain; or, tis 
the Line of Defence-Raſant 
diminiſhed by the Length of a 
Face. 

Fa ciA, or Fascta, ſignifies any 
flat Member, as the Band of an 
Architrave, &c, There are ſome 
who write Faſce, grounded upon 
the Latin Word Faſcia, a large 

Turban, 


FA 
Turban, which Vitravius makes 


uſe of on the like Occaſion. 
Facroas, in Multiplication, 


the Multiplicand and Multipli- 


. 


cator are called Factors, becauſe 


they do make or. conſtitute the 


* 


Product. mad 
FainT VIS tox. See Viſion. 
FALcATrED. The Moon, or 


any Planet, is ſaid to appear fal- 


cated, when the enlightened 
Part appears in the Form of a 
Sickle, or Reaping-Hook, which 
is when ſhe is moving from the 
Conjunttion to the Oppoſition, 
or from New Moonto the Full; 
but from Full to a New again, 
the enlightened Part appears 
gibbous, and the dark falca- 
ted. 


Farcon. See Faucon. 

FALCON ET. See Fauconet. 

Faiss ATTACK. See At- 
tack. | 

FALSE Brave, in Fortifica- 
tion, is a ſmall Mount of Earth 
four Fathom wide, erected on 
the Level round the Foot of the 
Rampart, on that Side of the 
Field, and ſeparated by its Pa- 
rapet from the Berm, and the 
Side of the Moat. "Tis made 
uſe of to fire upon the Enemy, 


When he is already ſo far ad- 


vanced, that you cannot force 
him back from off the Parapet 
of the Body of the Place; and 
alſo to receive the Ruins which 
the Cannons make in the Body 
of the Place. 

Fatst Pos iriox. 
tion. 


FasctA. See Facia. 


Fascia, from Bands, or Sevathes, 


are certain Places in the Disks 
of the Planets Mars and Fupi- 
ter, that appear lighter, or more 
obſcure, than the reſt of their 


Bodies, being terminated by 


See Poſi- 
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Parallel Lines, and ſeem ſome- 
times broader, and ſometime; 
narrower, and do not always 
poſſeſs the ſame Place of the 
Disk. 

A very broad, but duskih 
Faſcia was obſerved in the Mid- 
dle of the Planet Mars by Mr. 
Hugens, in the Year 1656. 

Fascix zs, or FAdcors, in 
Fortification, are ſmall Branches 
of Trees, or Bavins, bound u 
in Bundles, which being — 
with Earth, ſerve to fill up 
Ditches, to make up the Para- 

ts of Trenches, & . Some 
of them are dipp'd in melted 
Pitch or Tar, and being ſet 
on Fire, ſerve to burn the Ene- 
mies Lodgments, or other 
Works. | | | 

Favcon, a ſort of a Cannon, 
whoſe Diameter at the Bore is 
five Inches and a quarter, 
Weight ſeven hundred and fifty 
Pound, Length ſeven Foot, Load 
two Pound and & half, Shot 
two Inches and a half Diameter, 
and two Pounds and a quarter 
Weight. | 

| Favconst, a ſort of Ord- 
nance, whoſe Diameter at the 
Bore is four Inches and a half, 
Weight four hundred Pounds, 
Length fix Foot, Load one 
Pound and a quarter, Shot ſome- 
thing more than two Inches 
Diameter, and one Pound and 4 
quarter Weight. 

Fauss BraAvys» See Falſe 
Braye. 

FeaTnustr-EDGED, is a Term 
uſed by Workmen, for ſuch 
Boards as are thicker en one 
Edge, or Side, than on the o- 
ther. 

FELLows, in Fortification, 
are fix Pieces of Wood, each 
of which form an Arch of a w_ 

cle; 
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ele; and theſe joined all toge- 
ther by Duledges, make the 
Wheel of a Gun-Carria 

Their Thickneſs is uſually the 
Diameter of the Ball of the Gun 
they ſerve for, and their Breadth 
ſomething more. 

FELLOW SHIP, 
Fellowſhip, in Arithmerick, is a 
Rule that teaches how, by ha- 
ring the ſeyeral Stocks of Per- 
ſons that are Partners together 
in Trade given, to proportion 
to every one of them his due 
Share of Loſs or Gain. 

The Rule of Three, ſeveral 
Ways repeated, will fully anſwer 
any Queſtion in this Rule, 

For as the whole Stock (or 
general Antecedent) : is to the 
Total thereby gained or loft, 
(which is the general Conſe- 
quent) : : ſo each Man's particu- 
lar Share: is to his proper Share 
of Loſs or Gain. 

Frs ES, are the ſmall Threads, 
or Filaments, of which Elaſtick 
Bodies are, or may be ſuppoſed 
to be made. 

1. The Elaſticity of Fibres 
conſiſts in this, that they can be 
extended, and taking away the 
Force by which they are leng- 
thened, they will return to the 
Length which they had at firſt. 

2. Fibres have no Elaſticity, 
unleſs they are extended with a 
certain Force. 

z. When a Fibre is extended 
with ſo much Force, it loſes its 
Eaſticity, 

4. The Weight by which a 
Fibre is increaſed a certain 
Length by its ſtretching, is, in 
the different Degrees of Ten- 
lion, as the Tenſion itſelf. 

5. The leaſt Lengthnings of 
the ſame Fibres are, to one ano- 
ther, nearly as the Forces by 


or the Rule of 


- me 
which the Fibres are lengthen- 
ed. Therefore, in all the leaſt 
Inflections of a Chord, Muſical 
String, or Wire, the Sagitta is 
encreaſed and diminiſhed in the 
ſame Ratio as the Force with 
which the Chord is inflected. 

6. In Chords of the ſame 
Kind, Thickneſs, and which are 
equally ſtretehed, but of diffe- 
rent Lengths, the Lengthenings, 
which are produced by ſuper- 
adding equal Weights, are to 
one another, as the Lengths of 
the Chords. If the Forces by 
which the Fibres are ſtretehed 
be equal, and they are inflected 
by equal Forces, even in that 
Caſe alſo the Sagitte will be e- 
qual, however different the 
Thickneſs be. 

7. If there be two equal and 
ſimilar Chords, but unequally 
ſtretched, the Squares of the 
Times of the Vibrations are to 
one another inverſly, as the 
Weights by which the Chords 
are ſtretched. 

$. Any Chords of the ſame 
kind being given, the Durations 
of the Vibrations may be com- 
pared together ; for they are in 
a Ratio compounded of the in- 
verſe Ratio of the ſquare Roots 
of the Weights, by which the 
Chords are ſtretched, of the 
Ratio of the Lengths of the 
Chords, and of the Ratio of the 
Diameters. 

FicyaxnT FLANK. See Flank. 

Ficyuanrt LixE of Defence. See 
Fixed Line of Defence. 

FisLD-FoxT. See Fortin. 

Figr p-P1EcCEs, are ſmall Can- 
non, which are uſually carried 
along with an Army in the 
Field ; ſuch as Three Pounders, 
Minions, Sakers, Six Pounders, 
Demi-Culverins, and Twelve 

Poun- 
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Pounders; and theſe being ſmall 
and light, are eaſily carried. 

FEI PD-SrT AEF, is a Staff car- 
ry'd by the Gunners, being a- 
bout the Length of a Hal bert, 
with a Spear at the End, which 
to each Side has Ears ſcrew'd 
on like the Cock of a Match- 
lock; and the Gunners ſcrew 
lighted Matches in theſe when 
they are on Duty, this being 
called Arming the Held-Staff. 

* Firrn, a Term in Mufick, 
being the ſame as Diapente. Which 

4. 

FIGUR AI (or FIGUR ATE) 
NumBEnrs, are ſuch as do, or 
may repreſent ſome Geometrical 
Figure, in Relation to which 
they are always conſider'd; as 
Triangular Numbers, Pentago- 
nal Numbers, Piramidal Num- 
bers, Sec. Of which ſee more 
under the reſpective Words. 

FrGURKATIVE Disc Ax T. See 
Diſcant. þ 

Frcurs, In Phyſicks, or Na- 
tural Philoſophy, is the Surface 
or terminating Extremes of any 
Body. | f 

Fig ux E, in Conick Sections, 
according to Apollonius, is the 
Rectangle made under the La- 
tus Rectum and Tranſoerſum in 
the Hyperbola and Ellipſis. 

Ficuxk, in Geometry, is a 
Space encompaſſed round on all 
Sides, and are either Rectilineal, 
Curvilineal, or Mix'd. 

Fig un Es, in Arithmetick, are 
the nine Digits, or Numerical 
Characters, 1, 2, 3, 4, 5, 6, 7, 
8, 9, and o. 

Fic uk ESs CuxvifixEAL, are 
ſuch as have their Extremities 
crooked; as Circles, Ellipſes, 
Sc. 


Fro ux Es Mix'p, are ſuch as 


are bounded partly by Right 
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Lines, and partly by Crooked 
ones; as a Semt-Cirele, Segment 
of a Circle, Sc. | 

Frcuxzs PLans, (or Plane 
Surfaces,) are ſuch as are termi. 
nated and bounded by Right 
Lines only. 

FicukEs RECTILINEAL, are 
thoſe that have their Extremi. 
ties all Right Lines, as Trian- 

les, Quadrilaterals, c. Po- 
ygons Regular, Irregular, &. 

FIL IL ET, is any little Square 
Moulding, which accompanies 
or crowns a larger. | 

FiniTE#, is What hath fixed 
and determined Bounds or Li- 
mits ſer to its Power, Extent, 
or Duration. 

Frnvr1Ttor, the ſame with the 
Horizon; and 'tis ſo called, be- 
cauſe the Horizon finiſhes or ter- 
minates your Sight, View, or 
Proſpedt. 

FIRMAMENT, by ſome Aſtro- 
nomers, is taken for the Orb of 
the Fixed Stars, or tlie gan. of of 


Heaven. But more properly tis 
that Space which is expanded or 


appears arched over us above 
in the Heavens. 

FIRST MovkxR. 
Mobile. 

FrssUREsS, are certain Inter- 
ruptions, that horizontally or 
parallelly divide the ſeveral 
Strata, of which the Body of our 
Terreſtrial Globe is compoſed. 

FixtD Lixz of Defence, in For- 
tification, is a Line drawn along 
the Face of the Baſtion, and ter- 
minates in the Courtin. 

Fix ED S$16Ns of the Zodiack are, 
by ſome, Taurus, Leo, Scorpio, 
and Aquarius, being ſo called, 
becauſe the Sun paſſes them re- 
ſpectively in the Middle of each 
— when that particular 


Seaſon is more ſettled and fixed 
than 


Sce Primum 


. 
than under the Sign that begins 
and ends in it. 

FixkD STARS, are ſuch that 
conſtantly keep at the ſame 
Diſtance, with reſpe& to each 
other. | 

1. The firſt who compoſed a 


Catalogue of the Fixed Stars was 
4 2k of Rhodes, about a 


hundred: and twenty Years be- 


fore Chriſt, who, from his own, 
and the Obſervations of ſome 
before him, collected a thouſand 
and twenty two Sta rs, accordin 
to their proper Latitudes 77 
Longitudes: And ſo, in Pliny's 
Judgment, dared to do a Thing 
which. God w/v did not approve 
of, in telling the Number of the 
Stars. for Poſterity, and reducing 
them io a Standard. 
2.Ptolemy augmented Hyparchus's 
Catalogue with four Stars more. 
And Ulegbeigh, the Grandſon, of 
Tamerlane the Great, placed a 
thouſand and ſeventeen in his Ca- 
talogue, ho ſays in his Preface 
That he obſerved all that could 
be obſerved, beſides twenty ſeyen 
in the South. 5 

3. The next who made a Cata- 
logue was Hebo Brabee, of ſeven 
hundred and ſeventy ſeven Fixed 
Stars, from his own Obſerya- 
tions; and would admit no Star 
into his Catalogue, but what he 
had found out, and inveſtigated 
by his Inftruments. 

4. Dr. Halley was the firſt who 
obſerved rightly the. Southern 
Fixed Stars at St. Helena, being 
three hundred and ſeventy three 
in Number; and computed their 
Places for the Year 1677. 

5. Hevelins of Dantzick likewiſe 
made a Catalogue of the Fixed 
Stars, containing one thouſand 
elght hundred and eighty eight 
in all, viz. nine hundred and 
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fifty known by the Antients, and 
fix hundred and three, which 
he calls his own, and three 
hundred and thirty five of Dr. 
Halley's, which could not be ſeen 
in the Horizon of Dantzick. | 

6. But Mr. Haniſtend's Catalogue 
of Stars, contained in his Hifforia 
. is far more numerous 
and exact than any of the others; 
for it contains three thouſand 
Stars; but many of them can- 
not be obſerved without a Te- 
leſcope ; ſo that you eannot ob- 
ſerve not above a thouſand by 
the naked Eye in the viſible 
Hemiſphere: And this ſeems 
wonderful to many, that in 4 
ſerene Night, when the Moon 
does not ſhine, at firſt Sight the 
Stars ſeem to be innumerable : 
But this proceeds from the Fal- 
laciouſneſsof Viſion, proceedi 
from the vehement Twinklin of 
the Stars, while the Eye obſerves 
them all together confuſedly, 
and without Order. 

7- Yet the Number of the Fixed 
Stars, obſeryable by a Teleſcope, 
is vaſtly great; for dire& a good 
Teleſcope to the Heavens, and 
there will appear great Mul- 
titudes, eſpecially in the Vie 
Lafea. | 

8- Dr. Hook, with a Teleſcope 
of twelve Feet, obſerved ſeyent 
eight Stars in the Pleiades; 2% | 
with longer Teleſcopes he fill 
found out more. And Anthony 
Maria de Neita affirms, that in 
the ſingle Conftellation of Orion 
he number'd above two thouſand 
Stars, by Help of a Teleſcope. 

9. Several Fixed Stars, obſeryed 
by the Antients, vaniſh, or can- 
not now be ſeen ; and new ones 
appear for a Time, and then 
vaniſh. The Light of ſome Stars 
alſo diſappear, and after a pr 
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ted Period they ſhine again : 
Among which 1s that eminent 
one in the Neck of the Whale, 
which for eight or nine Months 
is not ſeen; and the other four 
of three Months it appears, va- 
rying its Magnitude, 

10. The Fixed Stars, like the 
reſt of the Planets, appear every 
Day to riſe and ſet, and to move 
with a circular Motion from 
Eaſt to Weſt in twenty four 
Hours, in Circles whoſe Planes 
arc parallel ro the Equator. 

11.TheFixedStars, beſides their 
former apparent Motion round 
the Earth, ſeem to have another 
quote contrary to that. By this 
they appear to change their Lon- 

itude, or Diſtance, from the 

eginning of Aries forward, ac- 
cording to the Order of the 
Signs, or to move in Conſequen- 
tia, - by a flow Motion of about 
one Degree in ſeventy Years. 
So that thoſe Stars, that in Hy- 
parchus's Time were in Aries, 
are now in Taurus, &c. And 
the Proceſſion of the Terreftrial 
Equinoxes is the Cauſe of this 
apparent Motlon. | 
12. The Light of the Fixed Stars 
is much more ſtrong and viyed 
than that of the Planets, altho' 
their apparent Diameters are 
much leſs; becanſe the Stars, 
like the Sun, ſhine by their own 
Light, and the Planets only by 
the Reflexion of the Sun. 

13. TheFixedStars twinkle much 
more than the Planets; becauſe 
their apparent Diameters being 
very ſmall, the leaft Arom, or 
Particle of Matter, floating in 
our Atmoſphere, will hinder, 
for a Moment, the Stars bein 
entirely viſible; as the thick 
Smoke of a Chimney will do the 
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Planets themſelyes, which will 
twinkle in ſuch a Caſe. 
14. The Diſtance of the Fixed 


Stars from us is vaſtly great; 


becauſe they have no ſenſible 
Parallax ariſing from the annu- 
al Motion of the Earth. Tho' 
Mr. Hamſtead ſays, that the An- 
nual Parallax of the Pole-Star is 
forty Seconds; and Mr. Hagen 
tells us, that with Teleſcopes, 
which would magnify the appa- 
rent Diameter above a hundred 
Times, he could never diſcover 
any ſenſible Magnitude in the 
Fixed Stars. * 

| Frank, in Fortification, is 
that Part of the Baſtion which 
reaches from the Courtin to 
the Face, and defends the 6ppo- 
fite Face, the Flank and the 
Curtain. | 
There is alſo the Oblique or 
Second Flank, which is that 
Part of the Courtin, where 
they can. ſce to ſcour the Face 
of the oppoſite Baſtion ; and is 
the Diſtance between the Lines 
Raſant and Fitchanr. 

The Low, Covered, or Re- 
tired Flank, is the Platform of 
the Caſemat, which lies hid in 
the Baſtion. 

The Flanks of a Battalion, or 
an Army, are its Sides. 
They uſe alſo the Word 1 
Flank in an Army, that 1s, to 
diſcover and fire upon its Sides. 

Any Fortification, which hath 
no Defence right forwards, is 
on that Account faulty and de- 
fective; and, to render it com- 
pleat, one Part muſt be made 
to the Flank of another. 'The 
Courtin therefore is the ſtrong- 
eſt Part of any Fortify'd Place, 
becauſe it is flanked by the two 
Flanks at its Ends. 

FLank, 
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- Franx is alſo a Term of War, 
ſignifying one Side of a. Batta- 
lion of an Army; as to attack 
the Enemy in Flank, is to di ſ- 
cover and fire upon them on 
one Side. | e 

FLa NK of the Courtin, or Se- 
cond Flank, - is that Part of the 
Courtin berween the Flank and. 


the Point, where the Fichant 


Line of Defence terminat | 

Frank 4 Place, is to diſpoſe 
« Baſtion, or other like Work, 
in ſuch Manner, that there ſhall 
be no Part of it but what is de- 
fended; ſo as you may from 
thence play upon Front and 
Rear» For any Fortification, 
that hath no Defence but juſt 
right forwards, is faulty; and 
to render it compleat, one Part 
ought to be made, to flank the 
other. Hence 'the 2 is 
always the ftro art of any 
— — flanked at 
each End. | 


FLAxK (Ficnaxr ) is that from 


whence a Cannon playing, fireth 
its Bullets directly in the Face 
of the oppoſite Baſtion. F 

Fl. AN K (RasanT,) is the Point 
from whence the Line of De- 
ſence begins, from the Con- 
junction of which, with the 
Courtin, the Shot only razeth 
the Face of the next Baſtion, 
which happens when the Face 
cannot be —— but from 
the Flank alone. 

FLAN K (RETIRE D,) or the 
Lower or Covert Flank, is that 
exterior Part thereof; which 
advanced Part, if it be rounded, 
is called the Orillon; ſo that 
this Flank Retire, as the French 
call it, is only the Platform of 
the Caſemat, which lies hid 
in the Baſtion. 
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FrAxnKs S1NPLE, are Lines 
which go from the Angle of the 
Shoulder to the Courtin, and 
whoſe principal Function is the 
Defence of the Moat and Place. 
FbAN KED (or DovBLs) 'Tx- 
NAILLE, See Tenaille. - 

FLANKING Lins of Defence. 
See Raſant Line of Defence. 

FLAnKxING ANGLE. See Angle. 
FLANSK RD ANGLE, is the Angle 
formed by the two Faces of t 
Baſtion, and ſo forms the Poin 
of the Baſtion. | 

Far Bas Tiox. Sec Baſtion, 
 Flrar-BotTom'y Moat. See 


Moat. 
Sec Corona. 


, 


FLAT Crown. 
FLis. That Part of the Ma- 
riner's Compaſs on which the 
thirty two Winds are drayn, 
and to which the Needle is 
faften'd underneath, they call 
the Hie. Ain alle 
 FLoaTINGBr1DGE, is a Bridge 
made in Form of a Redoubr, 
conſiſting of two Boats, covered 
with Planks, which ought to be 
ſo ſolidly framed, as to bear 
both Horſe and Cannon. 
Frvipd Bopy, is that whoſe. 
Parts yield to any Impreſſion; 
and by yielding are eafily moved 
one among another: And ſo it 
follows, that Fluidity ariſes from. 
hence, viz. that the Parts do not 
ſtrongly cohere, and that the Mo- 
tion 1s not hinder'd by any Ine- 


quality inthe Surface of the Parts. 


1. Fluids agree in this with 
Solid Bodies, that they conſift 
of heavy Particles, and have 
their Gravity proportionable to 
their Quantity of Matter, in any 
Poſition of the Parts. ., 

2. The Surface of à Fluid, - 
contained in a Veſſel, to ke 
it from flowing out, if it be not 

preſſed 
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preſſed from above, or if it be 
nally preſſed, will become 
plain, and parallel to the Ho- 
Tizon. 8 | 
3. The lower Parts of Fluids 
are preſſed by the upper: This 
Preflure is in Proportion 'to the 
incumbent Matter, that is, to 
the Height of the Liquid above 
the Particle that is prefſed. 
4. The Preſſure upon the 
lower Parts, which ariſes from 
the Gravity of the Super-incum- 


bent Liquid, exerts itſelf every 


Way, and every Way equally. 
5 In Tubes, Whethes equal 
or unequal, whether ſtraighr or 
oblique, a Fluid riſes to the 
ſame Height. . 5 | 
6. When Liquids of different 
Gravities are contained in the 


ſame veſſel, the heavieſt lies at the 
loweſt Place, and is preſſed by 
the lighter, and that in Propor- 


tion to the Height of the lighter. 


7. The Bottom and Sides of a 
Veſfel, which contains a Liquid, 


are preſſed by the Parts of the 
Liquid, which immediately 


touch them. This Action in- 


creaſes in Proportion to the 
Height of the Liquid. 

8. When a Solid is immerſed 
in a Liquid, it is preſſed by the 
Liquid on all Sides; and that 
Preſſure increafes in Proportion 
to the Height of the Liquid a- 
bove the Solid. Bodies very 
deeply immerſed are equally 
preffed on all Sides. 

9. A Body ſpecifically heavier 
than a Liquid, being immerſed 
in a Liquid, will deſcend. 

16. A Solid ſpecifically lighter 


than a Liquid, aſcends to the 


higheſt Surface of the Liquid. 
Bur ſuppoſe à Solid of the {ame 


Specifick Gravity with the Li- 


F'L 


quid, at any Height, the Liquid 


will ſuſtain the Whole Bod 
11. All equal Sohds, bur of 


different Specifick Gravity, when 
they are immerſed into the ſame 


their Weight. | 
12. However the D 


Liquid, they loſe equal Parts of 


enflties of 


equal Bodies differ among them- 
ſelves, if they be immerſed in 
the fame Liquids, the Weights 
which they loſe'are in the Ratio 


of their Bulks. 


13. The immerſed Parts of 


the Bodies ſwimmin 


on the 


Surface of the ſame Liquor, are 
to one another as the Weights 


of the Bodies. And | 
which deſcend into the Eiquid, 


the Parts 


by laying on of different Weights, 


are to one another 


Weights. 


as thoſe 


14. If any Veſſel be filled with 
a Liquid, and that Eiquid be 
weighed,” and if you make the 
ſame * with other Li- 


uids, their Weights 
their Denfities, 


e, 


15. All Bodies moved in Flu- 
ids. ſuffer a Reſiſtance, which 
ariſes from two Cauſes: The 


ter; the Retardation 


firſt is the Coheſion of the Parts 
of the Liquid: The 
the Inertia, or Inactivity 


ſecond is 
of Mat- 
from the 


Coheſion of Parts is as the Ve- 


locity itſelf. The Re 


ſiſta nee a- 


rifing from the Inertia, or Inac- 
tivity of Matter, when the ſame 


Body moves throu 


different 


Liquids wich the ſame Veloei- 


ties, is as the Denſity 
quid. 


of the Li- 


16. When the ſame Body 


moves through the fame Liquid 


with different Velocities, this 


Refiftance increaſes as theSquare 


of the Velocity. 


17. The 
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Coheſion of Parts in Liquids, 
except glutinous ones, is not ye- 

ſenſible. * In ſwifter Motions 
Ss Reſiſtance alone is to be 
conlider'd, which is as theSquare 
of the Velocity. | 25 

18. When a Body is moved 
in any Liquid, the more blunt 
the Body is, by that Means it 
is more retarded. If the Body 


be not immerſed deep, the Re- 


ſiſtance is to be diftinguiſhed 
from the Retardation. When 
we ſpeak of the ſame Body, the 
one may be taken for the other. 

19. From the Reſiſtance a- 
riſes a Motion contrary to the 
Motion of the Body; the Re- 
tardation is the Celerity, and 
the Reſiſtance itſelf is the Quan- 
tity of Motion. 

20. The Retardations of any 
Motions are, Firft, as the Squares 
of the Velocities: Secondly, as 
the Denſities of the Liquids 
through which the Bodies are 
moved: Thirdly, inverſly, as the 
Diamerers of thoſe Bodies: Laſt- 
ly, inverſly, as the Denſities of 
the Bodies themſelves. — 

21. The Reſiſtance. of a Cy- 
linder, which moves in the Di- 
rection of its Axis, 1s equal to 
the Weight of a Cylinder made 
of that Liquid, through which 
the Body 1s moved, having its 
Baſe equal to the Body's Baſe, 
and its Height equal to half the 
Height, from which a Body fal- 
ling in FVacuo, may require the 
Velocity with which the. ſaid 
Cylinder is moved through the 
Liquid. 

22. When a Body, ſpecifical- 


Wy heavier than a Liquid, is 


ron up in it, a Body riſes to 
r leſs Height than it would riſe 
in Vacuo with the ſame Celerity. 


F L 
But the Defects of the Height in 
a Liquid from the Heights to 
which a Body would riſe in Va- 
cuo with the ſame Celerities, are 
nearly as the Squares of the 
Heights in Vacuo. N 

23. The Velocity of a Liquid, 
at any Depth, is the ſame as 
that which a Body, falling from 
a Height equal to the Depth, 
would acquire. 

24. A Liquid riſes higher, if 
its Direction be a little inclined, 
than if it ſpouts vertically. 

25. The Reſiſtance of the 

Air has a: ſenſible Effect upon 
the Motions of Liquids ; and in 
ſmall Heights, the Defe&s of the 
Heights from the Heights in Va- 
cuo, are in the Ratio of the 
Square of the Height of the Li- 
quid aboye the Hole. 
26. In the greateſt Heights of 
Spouting Liquids, greater Holes 
are: required. In all Heights 
there is a certain Meaſure of 
the Hole, through which the 
Liquid will riſe to the greateſt 
Height poſſible. 

27. Liquids which ſpout ob- 
liquely, are not retarded from 
ſo many Cauſes, nor ſo much as 
thoſe that ſpout vertically. 

28. A Liquid ſpouting from 
a Hole in the Centre, will 2 
to the greateſt Diſtance poſſible. 

29. The Squares of the Quan- 
tities flowing out, are in the 
Ratio of the Heights of the Li- 
quids above the Holes. 

30. I through equal Holes a 

iquid runs out of a Cylinder, 
and ont of another Veſſel of the 
ſame Height, (and in which the 
Liquid is always ſupplied, ſo as 
to be kept at the ſame Height,) 
in the Time in which the Cylin- 
der is emptied, there runs out 
twice aa much Water from 

L the 


- wi 
the other Veſſel as from the Cy- 


inder. *« 

31. Beſides the Irregularities 
from Friction, and the Reſiſ- 
tance of the Air, there are ſe- 
veral others ariſing from the 
Coheſion. of Parts, even in Li- 
quors that are not lutinous. 

FLut1xcs, by the French cal- 
led Cannelures, are certain perpen- 
dicular Cavities cut length-ways 
around the Shaftof the Column, 
and rounded at the two Ex- 
tremes. Their Number was at 
firſt limited to twenty four in the 
Tonick, and twenty in the Dorick 
Order; but that Limitation, 
ſome of our modern Architects 
have taken the Liberty to dif- 
penſe with. : 

Ex ux and Rxrrux of the Sea. 
See Tide. 

Flv xioxs, are the very ſmall, 
or rather indefinitely ſmall Par- 
ticles of Quantities, being cal- 
led by this Name by Sir Iſaac 
Newtor, who conſiders them as 


the momentaneous Increments of 


Quantities. For Example: Of a 
Line by the Flux of a Point, 
and of a Superficies, by the Flux 
of a Line, and of a Solid by the 
Flux of a Superficies, and the 
Do&rine of theſe infinitely ſmall 
Parts, is likewiſe called Fluxions. 
Hluxions are of vaſt Uſe in the 
Inveſtigation of the Nature of 
Curves, and in the Diſcove 
$f the Quadratures of Curvi- 
lin'd Spaces, and their ReCtifh- 
cations, and in performing ma- 
ny other admirable Effections, 
that can be done ſcarcely any 
other Way. | OA 
The Fluxion of any generated 
nay is equal to the Fluxions 
of all the ſeveral generating 
Terms, multiplied into the In- 
dexes of their Powers, and into 
their Co-Efiicients continually. 
"IS * 


Whoſe Fluxion is 


FO 

If each Term of an Equation, 

e |] required, be 
mulriplied ſeparately by the ſe- 
veral Indexes of the Powers of 
all che flowing Quantities con- 
tained 1n that Term, and in 
every ſuch Multiplication, if 
one Root or Letter of the Power 
be changed into its proper Flu- 
xion, ſo ſhall the Aggregate of 
all the Products, connected toge- 
ther by their proper Signs, be 
the Fluxion of the Equation de- 
ſired. 
If the Fluxion of the Nume- 
rator of any Fraction be multi- 
plied by the Denominator, and 
after it be placed with the Sign 
—, the Fluxion of the Denomi- 
nator, then will this be the Nu- 
merator, and the Square of the 
Denominator will be the Deno- 
*r 15 the Fraction expreſ- 

g the Fluxion of the gi 
Fraction. j OP 

FLuxrons (StconD, Turn, 
Sc.) are the Fluxions of Flu- 
xlons, Which are conſidered as 
flowing Quantities themſelves: 
The ſecond Fluxions being mark- 
ed by two Points over them; 


Thus, 5; the third by three; 


thus, x; and ſo on. 

Fry. See Hie. 

FLyinG-Pinx1on, is a Part of 
a Clock, having a Fly, or Fan, 
thereby to gather Air, and fo to 
bridle the Rapidity of the Clock's 
Motion, when the Weight de- 
ſcends in the ſtriking Part. 

Focvs of an Ellipſis, is a Point 
in the longeſt Axis on each Side 
the Centre; from each of which 
if any two Right Lines are 
drawn, meeting one another in 
the Periphery of the Ellipſis 
their Sum will be always equal 
to the longeſt Axis; and ſo wben 
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an Ellipſis and its two Axes are 
given, and the Foei are requi- 
red, you need only take half 
the longeſt Axis in your Com- 

es, and ſetting one Foot in 
the End of the ſhorter, the o- 
ther Foot will cur the longer in 
the Focus required. 

Focus of an Hyperbola, is a 
Point in the principal Axis with- 
in the oppoſite Hyperbola's ; 
from whence, if any two Right 
Lines 8 _—_— meeting — ei- 
ther of the oppoſite Hyperbola's 
their Difference will be equal 
to the principal Axis. 

Focus f 4 Parabola, is a 
Point in the Axis within the 
figure, diſtant from the Ver- 
tex one fourth Part of the Latws 
Rectum. x 

Focus, in Opyticks, is the 
Point of Convergence, or Con- 
currence of the Rays of Light 
made by the Refraction, or the 
Reflexion of a refracting or re- 
lecting Subſtance. 

1. In a Plano-Convex Glaſs, pa- 
nllel Rays are united with the 
Axis, that is, the Focus is diſ- 
tant from the Pole of the Glaſs a 
Diameter of the Convexity, if the 
degment be but thirty Degrees. 

2. In double Convex- Glaſſes of 
the ame Sphere, the Focus is 
ditant from the Pole of the 
Glaſs about the Radius of the 
Convexity, if the Segment be 
but thirty Degrees. 

3- The Rays that fall nearer 
the Axis of any Glaſs, are not 
united with it ſo ſoon as thoſe 
that are farther off; and the 
local Diſtance in a Plano-Convex 
Glas will not be ſo great when 
the Convex Side is towards the 
Obje&, as on the contrary. 

4. viewing any Object 
or Body by a Plano-Convex 
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Glaſs, the Convex Side muſt be 
turned outwards. | 

Focus Viatuat. See Virtual 
Focus, 

1. In Concave Glaſſes, when 
a Ray falls from Air parallel to 
the Axis, the Virtual Focus, 
by irs firſt Refraction, is at the 
Diſtance of a Diameter and 4 
half of the Concavity. 

2. In Plano-Concave Glaſſes, 
when the Rays fall to the Axis, 
the Virtual Focus is Diftance 
from the Glaſs the Diameter of 
the Concavity. 

3. In Plano-Concave Glaſſes, 
as 107 : 193 :: ſo is the Radius 
of the Concavity to the Diſ- 
tance of the Virtual Focus. 

4. In Double Conca ves of the 
ſame Sphere, parallel Rays have 
their Virtual Focus at the Diſ- 
tance of the Radius of the Con- 


ew 

5. But whether the Concavi- 
ties equal or unequal, the 
Virtual Focus, or Point of Di- 
vergency of the lel Rays 
is determined by this Rule: As 
the Sum of the Radii of both 
Concavities : is to the Radius 
of either Concavity :: ſo is the 
double Radius of r'other Con- 
cavity: to the Diſtance of the 
Virrual Focus. 

6. In Concave Glaſſes, if the 
Point to which the incident 
Ray converges, be diſtant from 
the Glaſs farther than the Vir- 
rual Focus of parallel Rays, 
the Rule for finding the Vir- 
tual Focus of this Ray is this: 
As the Difference between the 
Diſtance of this Point from the 
Glaſs, and the Diftance of the 
Virtual Focus from the Glaſs : 
is to the Diſtance of the Virtual 
Focus:: ſo the Diftance of this 
Point of Convergenee from the 

L 2 ___  Glak:; 
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Glaſs : to the Diſtance of the 
Virtual Focus of this eonverging 
Ray. | 
7+ In Concaye Glaſſes, if the 
Point to which the incident 
Ray conyerges be nigher ro the 


Glaſs than the Virtual Focus of 


parallel Rays, the Rule to find 
where it croſſes the Axis, is 
this: As the Exceſs of the Vir- 
tual Focus more than this Point 
of Convergency from the Glaſs : 
is to the Virtual Focus: ſo the 
Diſtance of this Point of Con- 
vergency from the Glaſs : to the 
Diſtance of the Point where 
this Ray croſles the Axis. 

To find the Focus of a Me- 


niſcus Glaſs, ſee under the Word 


Meniſcus. | 
If there be a Burning-Glaſs 


of a Foot in Diameter, this will 
conſtipate or crowd together all 


the Rays of the Sun which fell 
before on the Area of a Circle 
twelve Inches in Diameter, into 
the-Compaſs of one eighth Part 
of an Inch, the Area's then 
of the two Circles will be as 

216to1 ; and conſequently the 

eat of the leſſer to the Heat 
of the greater, will be recipro- 
cally as 9216 to 1, that is, the 
Heat in the Focus will exceed 
the Sun's common Heat at that 
Time 9216 Times; and this 
will have an Effect as great as 
the direct Rays of the Sun 
would have on a Body placed 
at one ninety- ſixth Part of the 
Diſtance of the Earth from the 
Sun, or on a Planet that ſhould 
move round the Sun at but a 
very little more than a Diame- 


ter of the Sun's Diſtance from 


him, or. that would never ap- 
pear farther from him than 
about thirty ſix Minutes. 

: FoManar 15 a Star of the fiſt 
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Magnitude in Aquarius, whoſe 
Longitude is 329 deg. 17 min, 
Latitude 21 deg. 3 min. 
FooT-BRANK,or BanQuErTrTy, 
in Fortification, is a ſmall Ste 
of Earth, on which the Soldier, 
ſtand to fire over the Parapet. 

FoRE-STAFF. See Croſs 
Staff. 

Fon r, is a Caſtle, or Place of 
ſmall Extent, fortified either 
by Art or Nature. 

FoxT-Rovar, is that which 
hath twenty fix Fathoms for the 
Line of Defence. 

Fox T-STAR, is a Redoubt, 
conſtituted by re-entring and ſa- 
lient Angles, which commonly 
have from five to eight Point, 
See more under the Word 
Sconces. 

ForT1FICAT10N, or Mi1L1T4- 
Ry ARCHITECTURE, is the Art 
ſhewing how to fortify a Place 
with Ramparts, Parapets, Moat, 
and other Bulwarks; to the End, 
that a ſmall Number of Men 
within, may be able to defend 
themſelves for a conſiderable 
Time againſt the Aſſaults of fe 
numerous Army without; ſo 
that the Enemy, in attackingM;, 
them, muſt of Neceſſity ſuffer 
great Loſs. | 

Fortification is either Regular; 
or Irregular, and with reſpett 


. * Ker gre 
to Time, may be diſtinguiſhed ;,, 
into Durable and Temporary. Nor 

Fox Trericarion (DuraBLi) 
is that which is raiſed to conti ou; 
nue a long while. | nin 

ForxTiFicaT1on (IRREGULAR ere 
is that where the Sides an lr 
Angles are not all uniform, ff the 


qui-diſtant, nor equal one 'F ; 


another. De 

For T1F1CATIon (REGuianW och 
is that which is built on a RM can 
gular Polygon, the Sides an 0 


Angle 
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Angles whereof are all equal; 


being commonly about a Muſ- 
ket-Shot one from another. 

Fox TIFICATiIoON (TEMPOR A- 
xy,) is that which is erected 
pon an emergent Occaſion for 
a little Time. Such are all 
Sorts of Works caſt up for the 
ſeizing or maintaining of a Poſt 
or Paſſage; as alſo Circumyal- 
lations, Contravallations, Re- 
doubts, Trenches, Batteries, 
Ec. 

1. Every Place within the 
Fortification ought to be flanked, 
that is, ſeen ſide-ways, or de- 
fenſible from the other Parts; 
ſo that there may be no Place 
in which an Enemy can lodge 
himſelf undiſcovered by thoſe 
that are within, and that both 
from the Front, the Sides, even 
from behind, if poſſible, 

2. The Fortreſs ought to com- 
mand all Places round about; 
and thereforeall the Out-Works 
muſt be lower than the Body of 
the: Place. | 

3. The Works that are moſt 
remote from the Centre of the 
Place, ought always to be open 
to thoſe that are more near. 

4- The Angle-Flanquant, or 
the Point of the Baſtion, ought 
to be, at-leaſt, of ſeventy De- 
grees, or as ſome ſay, (Mr. Vau- 
ban,) not more than a hundred, 
or leſs than ſixty. | 

5- The Angle of the Court in 
ought never to be leſs than 
ninety, or greater than a hun- 
ired Degrees; becauſe if it be 
larger, tis too much ſubject to 
the View of the Enemy. 

6. The greater the Flank and 
Demigorge is, in proportion to 
other Things, the better, be- 
cauſe there is both more Room 
io retrench in, and alſo becauſe 
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there may be made retiring 
Flanks, which add very much 
to the Strength of a Place. 

7. The Line of Defence ought 
never to exceed point-blank 
Musket-Shot, which is about 
a hundred and twenty, or a 
hundred and twenty five Fa- 
thoms. : 

8. The Baſtions that are not 
too little, nor yet too exceſſi ve- 
ly big, are to be preferred be- 
4 others; and the Angle of 
a Baſtion ſhould not exceed a 
hundred, nor be leſs than ſixty 
Degrees. 

9. The greater the Angle 
thar is made by the outward Po- 
lygon and the Face ſhall be, 
— greater is the Defence of 
the Face. 

10. Whatſoever incloſes a 
Durable Fortification, muſt be 
either Flank, Face, or Courtin, 
built ſo well, that the firſt Diſ- 
charge of the Cannon may not 
be able to pierce through it. 

11. 'Tis impoſſibly to fortify 
a Triangle after the common 
Way, becauſe the Angle of the 
Gorge is always leſs than ninety 
Degrees. * | ; 

12. The acuter the Angle at 
the Centre is, the Place is by ſo 
much the ſtronger, becauſe it 
will have the more Sides, 

13. Ina Regular Fortification 
the Face muſt never be leſi than 
half the Courtin; and the Faces 
of the Baſtion ought to be de- 
fended by the ſmall Shot of the 
oppoſite Flank. 1 

14. Any Trenches are pre- 
ſerrable to thoſe filled with 
Water, eſpecially in great 
Places, where Sallies, Retreats, 
and Succours are frequently ne- 
ceſſary ; but in ſmall Fortreſles, 
Water-Treuches that cannot be 

L 3 drained 
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drained are beft, becauſe there 

is no need of Sallies, Suc- 

cours, Oc. | 

For TixEs, er FitELD-ForTs, 
are Sconces, or little Fortreſſes, 
whoſe flanked Angles are gene- 
rally diſtant one from another 
120 Fathom ; but their Extent 
andFigure are different, accord- 
ing to the Situation or Nature 
of the Ground, ſome of them 
having whole Baſtions, and o- 
thers only Demi-Baſtions. They 
are made uſe of only for a 
Time, either to defend the Lines 
of Circumvallation, or to guard 
ſome Paſſage, or dangerous 
Poft. | 

Fraction, is a broken Num- 
ber, ſigniſying one or more 
Parts, 1 of any 
Thing divided: It conſiſts of 
two Numbers ſet one over ano- 
ther, with a Line between them, 
as g. In all Fract ions, as the Nu- 
merator: is to the Denominator:: 
ſo is the Fraction itſelf; to that 
Whole of which it is a Frac- 
tion, Hence there may be infi- 
nite Fradctions of the ſame Value 
one with another; for there 
may be infinite Numbers found, 
which ſhall have the ſame Pro- 
portion one to another, 

1. When the Numerator 1s 
leſs than the Denominator, the 
Fradction is leſs than the Whole, 
and conſequently is what they 
call a proper Fraction. 

2. But when the Numerator is 
either equal to, or greater than 
the Denominator, the Fraction 
is called Inproper, becauſe tis 

val to, or greater than the 


eq 
Whole. Thus F is equal to 1, 


and + is equal to 1 and 3. 

3- Fraftions are ſingle or com- 
und. | : 
4 Single FraQions are ſuch as 
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have but one Numerator, and 
one Denominator, as 4, 4, +2, 

5. Compound Frafions, ot 
Fractions of Frattions, are ſuch 
as conſiſt of more than one Ny- 
merator, and one Denominator 
as + of + of +, and are alway 
connected by the Word of. 

6. All Fractions, whoſe Ny 
merators and Denominators are 
proportional, are equal to one x- 
nother. As the Fractions 4,42, 4 
are all proportional. 

Fx As Es, in Fortification, are 

inted Stakes fixed in Bul warb 
made of Earth, on the one Side 
of the Rampart, a little beloy 
the Parapet. Theſe Stakes, be 
ing from ſeven to eight Foot 
long, are driven in almoſt half 
Way into the Earth, and preſent 
their Points ſomewhat floping 
toward the Field. They ſerve 
to prevent Scalades and Deſer- 
tion, | | 

Fx AME, is the Out-Work of: 
Clock or Watch, conſiſting of 
the Plates and Pillars, and which 
contains in it the Wheels, and 
the reſt of the Work. 

Fx k ESR, a Term in Archi- 
tefture. See Freeze. 

Fx E EZ E, a large Flat-Mem ber, 
which ſeparates the Architraye I be 
from the Cornice. The Word WW: 
comes from Latin, Phrygio, an In 
Embroiderer; the Freezes being W 
frequently adorned with Figures II. 
in 5 Relief, ſomewhat in I- Nef 
mitation of Embroidery, The Ws 
Freeze is ſometimes alſd expreſ- W ne 
ſed by the Word Zophoros, from 
the Greek, Zoophoros ; it being 
uſual for Animals to be repre- {lt 
ſented upon it. rat 

Fx ksco, in Architecture, is a n 
Sort of Painting. which is made . 
upon the Plaiſtring of an Edifice (u 
before it be dry. the 


Faic rox, 
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Fu ic Trion, is the Reſiſtance 
ifing from the Motion of one 
Superhcies upon another, and is 
cauſed by their Defe& of Slip- 


Ml perineſ: 


8. 
Mr. Romer and De la Hire have 
hewn in the French Memoirs, that 
the Figures of the Teeth of 


wheels ought to be  Epicy- 


cloids, that ſo their Reſiſtance 


M nay be the leaſt ble. Andie 


is a great deal of Pity that this 


has not hitherto been put in 


Practice. 

Frx1G1D Zons. See Zones: 

For, in Perſpedtive, is the 
orthographical Projection of an 
Object upon & Parallel Plane. 

Fox r, in Fortification, 1s 
what the French call Tenailte de 
Place, and the Face of a Place. 
It is that which is comprehended 


berween the Points of any two 


.H neighbouring Baſtions, viz. the 


Courtin, and two Flanks which 
are raiſed upon the Courtin, and 
the two Faces of the Baſtion, 
which look towards one ano- 
ther. | . 
Fa owT -Lixg, in Perſpedctive. 
See Line of the Front. ? 
Fao0nT1sP1&ECE. See Portale. 
Fox ro, is a Part or Mem- 
ber in Architecture, which 
ſerves to compoſe an Ornament 
raiſed over Doors, Croſs-Works, 
Nitches, Sc. ſometimes making 
Triangles, and ſometimes Parts 
of a Circle. - It is alſo called 


Faftigium by Vitruvius, and Pediſ- 


nent by the French. | 
FROZEN Zons. See Zones. 
Fa us run, in Geometry, ſig- 


nes a Piece cut off, or ſepa- 
rated from any Body; as the 


fruſtum of a Pyramid or Cone, 
22 ) by a Plane parallel to 


and ſixth Part; if the Compoſi- 
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The Solidity of the Fruſtum of 
a Pyramid with a ſquare Baſe will 
be had, by adding the Area's of 
the Upper and Under Baſes to 
a mean Proportional between 
them, and multiplying that Sum 
by one Third Part of the Height 
of the Fruſtum; and as 14 to 11, 
ſo is the Solidity of the Fruſtum 
of a ſquare Pyramid, to the So- 
lidity of the Fruſtum of a Cone, 
whoſe Diameters at Top and 
Bottom, are equal to the Sides 
of the Upper and Lower Baſe, 
and Height equal. 

Fvcvsx, in Muſick, is ſome 
Point conſiſting of 4, 5, 6, or 
any Number of Notes begun by 
ſome one {ſingle Part, and then 
ſeconded by a third, fourth, fifth, 


tion conſiſts of ſo many, t- 
ing the ſame, or ſuch-like Notes ; 
ſo that ſeveral Parts follow, or 
come in one after another in the 
ſame Manner, the leading Parts 


ſtill flying before thoſe that 


follow. 


Fycvs-DovBLx, is when two 
or more different Points move 
together in a Fugue, and are al- 
ternately interchanged by ſeve- 
ral Parts. 

FyLi6inovs Varours, by 
ſome, are thick, impure, and 
ſoory Vapours. - | 

Furnitunrs of 4 Did), are 
ſuch Lines as are drawn thereon- 
for Ornament; as the Parallels 
of Declination, Length of the 
Day, Azimuths, Points of the 
Compaſs, Babyloniſh and Fewiſh 
Hours, Sc. | 

FysaroLE, is & ſmall round- . 
Member in Architecture, cut in 
Form of à Collar, with ſome- 


sa Part or Piece of them cut off what long Beads under the 


Echinus, or Quarter- round oi 
; = Pillars . 


F U 
illars of the Doric, Jonick, and 
-ompoſite Orders. 
Fus, or FUsEL, of 4 Bomb or 
Granado- Shell, is that which 
makes the whole Powder, or 
ompoſition in the Shell, take 
fire, to do the deſigned Execu- 
tion. Tis uſually a wooden Pipe 
or Tape filled with Wild-Fire, 
or ſome ſuch Compoſition, and 
is deſigned to burn ſo long, and 
no longer, as is the Time of the 
Motion. of the Bomb from the 
Mouth of the Mortar to the 
Place where it is to fall, which 
Time Mr. Anderſon makes to be 
about. 27 Seconds ; ſo that the 
Fuſe, muſt be contriyed either 
from the Nature of the Wild- 
Fire, or the Length of the Pipe 
which contains it, to burn juſt 

Fus r, in Architecture, ſigni - 
fies the Trunk or Shaft of a Co- 
lumn, being that Part compre- 
hended between the Baſe and 
the Capital. Vitruvius calls it 
Seapus. 

Frs, is that Part of a Watch 
«bout which the Chain or Strin 
1s wrapped, and is that whic 
the Spring draweth, being in 
Form commonly taper. In larger 
Works, going with Weights, it 


is "Cylindrical, and is called 
the Barrel. R . 
5 ” 
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YN ABIONS, a Term in Forti- 

CI fication, ſignifying Baskets 
made of Oſier-Twigs, equally 
wide at the Top and Bottom, 
about four Foot in Diameter, 
and from five to ſix high; which 
being filled with Earth, are 
ſometimes uſed as Merlons for 
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the Batteries, and ſometimes a; 
a Parapet for the Lines of Ap. 
proach, when it is requiſite to 
carry on the Attacks through 
ſtony or rocky Ground, and to 
advance. them with extraordi. 
nary Vigour. They ſerve alſo to 
make Lodgments in ſome. Poſts, 
and to ſecure other Places from 
the Shot of the Enemies, who 
ne vertheleſs endea vour to ſet the 
Gabions on fire with pitched 
Lags, to render them | uſe. 
eſs. 2 
GasrE-ExD of a Houſe; is the 
upright, Triangular-End from 
the Cornice, or Eaves, to the 
Top of its Roof. 
_ Gacx-PornrT«' See Gauge 
Point. WAS 
G4AIIExV, in Fortification, is a 
Cover'd Walk, the Sides where- 
of are Musket- Proof, conſiſting 
of a double Row of Planks lined 
with Plates of Iron; the Top 
being ſometimes covered with 
Earth or Turf, to hinder the Ef. 
fe& of the artificial Fire of the 
Beſieged. Theſe Galleries are 
frequently made uſe of in the 
Moat, already filled with Fag- 
gots and Bavins, to the End that 
the Miner may approach fafe to 
the Face of the Baſtion, when 
the Artillery of the oppoſite 
Flank is diſmounted. 


GarprEcauT, or Garh-DV-s 


_ Cowp, is that which ſtops the 
Fuſy of a Watch when wound 


up, and for that End is driven 
up by the String. Some call it 
Guard. Cc, others Gard. du. Git. 

OavoE- Poi r ef 4 eli Men. 
ſure, is the Diameter of a Circle, 
whoſe Area is equal to the ſolid 
Content of the ſame Meaſure; 
as the Solidity of a Wine-Gallon 
being 231 Cubick Inches, (ac. 


cording to Winchefter Meaſure 1 
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if you conceive a Cirele to con- 
tain ſo many Inches, the Dia- 
meter of it will be 1). 15; and 
that will be the Gauge - Point of 
Wine Meafure ; and an Ale- 


Gallon containing 288 Cubick 


Inches, by the ſame Rule; the 


Gauge-Point for Ale-Meaſure 
will de 19. 15. 114% 29] 
- Gavcains; is finding the Ca- 
pacities or Contents of all Sorts 
of Veſſels which hold Liquids, 
Powders, Meal, Corn, Sc. 
The common Rule for finding 
the Contents'of all Ale and Wine' 
Casks, is to take the Diameters 
at the Bung, and at the Head; 
by which you may find the Areas 
& the Cirele there; then you 
muſt take two Thirds of the Area 
of the Circle at the Bung, and 
one Third of the Area of the 
Circle at the Head, and add 
them together into one Sum, 
which Sum multiply'd by the in- 
ternal Len 
the Content in ſolid Inches; 
which you may turn into Gal- 
lons, by dividing by 282 for Ale, 
and 231 for Wine Gallons. 
Gavcinc-Rop, This Rod, 
whoſe Uſe is to find the Quan- 
tities of Liquors contained in any 
Kind of Veſſels, is uſually-made 
of Box-Wood, and conſiſts of 
four Rules, each a Foot long, 
and — three —— of _ 
Inch ſquare, joined together by 
three braſs Fran - by Which 
Means the Rod is render'd four 
Foot long; when the four Rules 
are quite open d, and about one 
Foot when they are folded toge- 
ther. ö „ 00 
1. On the firſt Face of this Rod 
are placed two Diagonal Lines, 
one for Beer, and the other for 
Wine; by Means of which, the 
content of any common Veſſel in 


of the Cask, gives 
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Beer or Wine Gallons may be 
readily found, in putting the Rod 


in at the Bung-hole of the Veſſel, 
until it meets the Interſection of 
the Head of the Veſſel, with the 
oppolite Staves to the Bung- 
hole. 

2. On the ſecond Face of this 
Rod are « Line of Inches, and 
the Gauge-Line, which is a Line 
expreſſing the Areas of Circles, 
whoſe Diameters are the cor- 


- reſpondent Inches in Ale-Gal- 


lons. 

3. On the third Face are three 
Scales of Lines. The firſt is for 
finding how many Gallons there 
is in a Hogſhead, when it is not 
full, lying with its Axis parallel 
to the Horizon. The ſecond Line 
is for the ſame Uſe as that for 
the Hogthead. The third Line 
is to find how much Liquor is 
wanting to fill up a Butt when it 
is ſtanding. + 

4. Half way the fourth Face of 
the Gauging-R odare three Scales 
of Lines, to find the Wants in a 
Firkin, Kilderkin, and Barrel, 
lying with their Axis parallel to 
the Horizop. | 

Gazons,” in Fortifieation, are 
Pieces of freſh Earth cover'd 
with Grass, cut in form of a 
Wedge, about a Foot long, and 
half a Foot thick, to the Lines, 
Parapets, and the 'Tranſyerſes 
of Galleries. | A 

GMs, one of the twelve 
Signs of the Zodiack, being che 
third in Order, alſo a Conſtella- 
tion of that Name. 

 GxngRATING LINE, er Fi- 


sun, in Geometry, is that which 


by its Motion or Revolution pro- 
duces any other Plane or ſolid 
Figure. Thus a Right Line moved 
any way parallel to itſelf, gene- 
rates a Parallelogram ; m_ a 
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Point in the ſame Plane, with 
one End faſten'd in that Point, 
it generates a Circle; one en- 
tire Revolution of a Circle in 
the ſame Plane, generates the 
Cycloid; the Revolntion of a 


Semicircle round its Diameter, 


generates a Sphere, &c. Sir Haac 
Newton uſes the Word. 
GENERATED, or GENITED 
Quanriry, in a very large 
Senſe, is taken for whatever is 


roduced either in Arithmetick 


y Mulciplication, Diviſion, or 
Extraction of Roots; or in Geo- 
metry, by the Invention of the 
Contents, Areas, and Sides of 
Figures. 

GRNEsISs, in Geometry, is the 
Formation of any Plane or Solid 
Figure by the Motion of ſome 
Line or Surface, which Line 
or Surface, is always called the 
Deſcribent ; and that Line, ac- 
cording to which the Motion is 
made, is called the Dirigent. 

Geocenrrick, fignifies any 
Planet or Orb that has the Earth 
for its Centre, or the ſame Cen- 
tre with the Earth. 

Grockxraicx Laritupe of 
4 Planet, is the Angle which a 
Line, joining the Planet and the 
Earth, makes with the Line 


drawn perpendicular to the 
Plane of the 4 E's } 
Grzocgwxraick Pracs of 4 


Planet, is a Point of the Eclip- 
tick, to which the Planet ſeen 
from the Earth is referred. 
Gxzop &514, Surveying, or the 
Art of Meaſuring Land. 
— GzoDErTicatr Nuss, are 
ſuch as are conſidered according 
to thoſe yulgar Names or Deno- 
minations, by which -Money, 
Weights, Meaſures, Oc. are 


generally known, or particu- 
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larly divided by the Laws and 
Cuſtoms of ſeveral Nations. 
GerocrApnicar Mite, is the 
Sea-Mile, or Minute, being one 
Goth Part of a Degree of a great 
Circle on the Farth's Surface, 
Gro Aru, is the Science that 
teaches and explains the Proper- 
ties of the Earth, and the Parts 
thereof that depend upon Quan- 
city. 
GzxOMETRICAL, er ALGEBRAICK 
Curves, are thoſe whoſe Ordi- 
nates and Abſciſſes being Right 


Lines, the Nature thereof can 


be expreſſed by a finice Equa- 
tion, having thoſe Ordinates 
and Abſciſſes in it. 
GzoMgTRICAL PLAnx. See 
Plane. 
GEoOMETRICAL, PROGRESSION, 
or PROPORTION. See Progre (ſon. 
GEOMETRICAL SOLU TION of 4 
Problem, is when the Thing is 
ſolved according to the Rules of 
Geometry, and by ſuch Lines as 
are truly Geometrical, and a- 
recable to the Nature of the 
roblem. 
GzoMETRICK PLACE,or Locus. 
See Locus. | 
Gkouzrxx, originally figni- 
fies the Art of Meaſuring the 
Earth; but it is now the Science 
of whatever is extended, ſo far 
as it is ſuch, that is, of Lines, 
Superficies, and Solids, 
Gonk Tv, very probably 


had its firſt Riſe in Egypt, where 
the Nile annually. overflowing 


the Country, and covering it 
with Mud, obliged Men to diſtin- 
guiſh their Lands one from ano- 
ther by the Conſideration of 
their Figure; and to be able allo 
to meaſure the Quantity of it, 
and to know how to plot it, and 
lay it out again in its juſt Di- 

4 buche menſions, 
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menſions, Figure, and Propor- 
tion; after which, tis likely a 
farther Contemplation of thoſe 
Draughts and Figures hel 

them to diſcoyer many excellent 
and wonderful Properties be- 
longing to them, which Specu- 
lation continually was impro- 
ving, and is ſtill to this very Day 
But the Geometry of the An- 
tients was contain'd within nar- 
row Bounds, as well as their 
other Mathematical Specula- 
tions; for it only extended to 
Right Lines and Curves of the 
firſt Kind, or Order; whereas 
new Lines of infinite Orders are 
received in Geometry, which 
Orders are defin'd by Equations, 
involving the Ordinates and Ab- 
ſeiſſes of Curves. And Sir I/aac 
Newton was the firſt Perſon that 
ave any tolerable Account of 
No Nature of Curves above the 


.Conick Sections. 


Geometry is divided into 8 
culative and Practical: The for- 


mer treating of the Properties of Q 


Lines and Figures; ſuch as Eu- 
did's Elements, Apollonius's Co- 
nicks, Sc. And the latter ſhews 
low to apply theſe Speculations 
to uſe in Life. 

G1Byovs, is a Term uſed in 
reference to the enlighten'd 
Parts of the Moon, while ſhe 
is moving from Full to the firſt 
Carter, and from the laſt 
Quarter to the Full again; for 
all that Time the dark Part ap- 
pears horned and falcated, and 
the light one bunched out con- 
vex or gibbous. 

GI D EAS, in Architecture, are 
the largeſt Pieces of Timber in 
a Floor, Their Ends are uſually 
faften'd into the Summer or 
Breaſt- Summers, and the FJoifts 


are framed in at gne End to the 
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Girders. No Girder ſhould lie 
leſs than ten Inches into the 
Wall, and their Ends ſhould be 
laid in Lome, e. 

Grvgxn, is a Word often uſed 
in Mathematicks, and ſignifies 
ſomething which is ſuppoſed to 
be known. Thus, if a Magni- 
tude be known, or that we can 
find another equal to it, they ſay 
*ris a Given Magnitude. if the 
Poſition of any Thing be ſup- 

oſed as known, they ſay, Given 
in Poſition. Thus if a Circle 
be actually deſcribed upon any 
Plane, they ſay, its Centre 1s 
Given in Poſition; its Circum- 
ference is Given in Magnitude ; 
and the Circle both in Poſition 
and Magnirnde. Bur a Circle 
may be Given in Magnitude 
only ; as,when only its Diameter 
is Given, but the Circle not actu- 
ally deſcribed. If the Kind or 
Species of any Figure be Given, 
they ſay, Given in Specie: If 
the Ratio between any two 
nantities is known, they are 
ſaid to be Given in Propor- 
tion. 

GLacis,a ſloping Bank in For- 
tification. It ſignifies a very gen” 
tle Steepneſs ; bur is more eſpe- 
cially taken for that which 
rangeth from the Parapet of the 


Cover'd-Way, to the Level on 
the Side of the Field. 

Grosk, the ſame as Sphere. 
Which ſee. 


When a Globe has all the 
Parts of the Earth and Sea 
drawn or delinerated on its Sur- 
face, like as on a Map, and 
placed in their natural Order 
and Situation, it is called an 
Artificial Terreſtrial Globe. 

But if upon the Superficies 
thereof be painted the Images 
of the Conſtellations, and os 

e 
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fixed Stars, with the Circles of This Projection is not new, 


the Sphere, it is called an Arti- 
ficial Cœleſtial Globe. 

Both theſe Globes, in order 
to ſne the Nature of the Sphere, 
and reſolve Aſtronomical and 
Geographical Problems, are fit- 
ted and movable in braſs Meri- 
dians, and theſe Meridians are 
ſet in Notches made iu broad 
wooden Circles repreſenting the 
Horixon.. 
GrosurAR-CuAx r, is a Name 
lately given to a Repreſentation 
of the Surface, or ſome Part of 
the Surface of the Terraqueous 
Globe upon a Plane, wherein 
the Parallels of Latitude are 
Circles nearly concentrick ; the 
Meridian's Curyes bending to- 
wards the Poles, and the Rhumb- 
Lines alſo Curves. th 

This Chart is valuable upon 
this Account, vz. that the Diſ- 
tances between Places upon the 
Rhumb are all meaſured by the 
fame Scale of equal Parts, and 
the Diſtance of any two Places 
in the Arch of a great Circle, 
is nearly repreſented in this 
Chart by a ſtraight Line; and ſo, 
if Land-Maps were made ac- 
cording to this Projection, they 
would, in my Opinion, be better 
than thoſe that are made any 
other Ways whatſoeyer. But this 
Chart will never be of ſo excel- 
lent Uſe to Seamen, as Merca- 
tors; becauſe the Meridians, 
Parallels, and particularly the 
Rhumb-Lines, being all Curves in 
rhe Globular Chart, but ſtraight 
Lines in that of Mercator ; ſtraight 
Lines are vaſtly more eaſy to 
draw and manage than Curves, 
eſpecially ſuch as the Rhumb- 
Lines on the Globular-Chart, 
are. 


but on the contrary very an- 
tient; for it is mention by 
Ptolemy in his Geography ; as 
alſo by Blundivill in his Exer- 
caſes. 

Gromon, in a Parallelogram, 
is a Figure made of the two 
Complements, together with 
either of the Parallelograms a- 
bout the Diagonal; as in the 
Parallelogram 4 B, the Gno- 
mon is AN ZN, or M 
NX Z. err T 
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Gxomow, in Dialling, is the 
Style, Pin, or Cock of any 
Dial, whoſe Shadow ſhews the 
Hour. The Gnomon of every 
Dial repreſents the Axis of the 
World, 

Gxomonicx ProjJECTION of 
the Sphere, is the Repreſentation 
of the Circles of the Sphere, up- 
on a Plane that touches the 
Sphere, or elſe on one that does 
not cut it, the Eye being ſup- 
poſed in the Centre of the 
Sphere. | 

In this Projection, (which all 
Plain Sun-Dials may be ſaid to 
be of, from whence it derives 
its Name, viz. from Gnomonicks, 
or Dialling, all the great Circles 
of the Sphere are repreſented by 


ſtraight Lines, of an indetermi- 


nate Length. All lefler Circles, 
parallel to the Plain of 74 
tion, will be Circles; and all 


leſſer Circles, oblique to the 
Pro- 
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projection Plane, will be either 
Parabola's, Ellipſes, or Hyper- 
bola's, according to their diffe- 
rent Obliquity. 

Gxomonicks. The ſame with 
Dialling. 

Golvexn NuMmBEr. See Cycle 
of the Moon. 

If 1 be added to the Year, and 
the Sum be divided by 19, the 
Remainder, after Diviſion, is 
the Golden Number. | 

Gorptexn RuLEt. See Rule of 
Three. 

Gorcr, GuLLta, or Neck, in 
Architecture, is the narroweſt 
Part of rhe Tuſcan or Dorick Ca- 
pitals, lying between the Aſtra- 

„ above the Shaft of the Pil- 

ar, and the Annulets. It is alſo 
a kind of concave Moulding, 
larger, but not ſo deep as a Sco- 
tia, which ſeryes for Compart- 
ments, &c. 

Gon ck, in Fortification, is the 
Entrance of the Platform of any 
Work. 

GorxGEe, in all other Out- 
works, is the Interval betwixt 
the Wings on the Side of the 
great Ditch. But it ought to 
be obſerved, that all the Gorges 
are deſtitute of Parapets; be- 
cauſe, if there were any, the 
Beſiegers, having taken Poſleſ- 
ſion of a Work, might make uſe 
thereof, to defend themſelves 
from the Shot of the Place; ſo 
that they are only fortified with 
Palliſadoes, to prevent a Sur- 
prize. 

Goc of a Baſtion, is nothing 
elſe but the prolonging of the 
Courtins from their Angle with 
Flanks, to the Centre of the 
Baſtion where they meet; but 
when the Baſtion is flat, its 
Gorge is a Right Line, which 
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terminates the Diſtance com- 
prehended between two Flanks. 

Gon c of the Ravelin, or of 4 
Half-Moon, 1s the Space con- 
tained between the Extremities 
of the two Faces on the Side of 
the Place. 

Gorniex (or MobERN) Ar- 
CHITECTURE, is that which is 
far removed from the Manner 
and Proportions of the Antique, 
having its Ornaments wild and 
chimerical, and its Profiles in- 
correct. However, it is often- 
times found very ſtrong, and ap- 
pears very rich and pompous, as 
particularly in ſeveral Engliſb 
Cathedrals. This Manner of Buik 
ding came originally from the 
North, whence it was brought 
by the Goths into Germany, and 
has fince been introduced into 
other Countries. 

GraNnADo, is a little hollow 
Globe, or Ball of Iron, or other 
Metal, about two Inches and a 
half in Diameter, which, being 
filled with fine Powder, is ſer 
on Fire by the Means of a 
ſmall Fuſee, faſtened to the 
Touch-Hole : As ſoon as it is 
kindled, the Caſe flies into many 
Shatters, much to the Damage 
of all that ſtand near. Theſe 
Granadoes ſerve to fire cloſe 
and narrow Paſſages, and are 
often thrown with the Hand a- 
mong the Soldiers, to diſorder 
their Ranks; more eſpecially 
in thoſe Poſts where they ſtand 
thickeſt, as in Trenches, Re- 
doubts, Lodgments, Oc. 

Gravity, is that Force by 
which Bodies are carried, or 
tend towards the Centre of the 
Earth. 

Gravity (ABsotuTe,) is the 
whole Force by which any Bo- 


dy 


| 
| 
| 


GR 


dy tends towards the Centre of 
the Earth. | 
Gravity (AcczrzxAxE,) is 


the Force of Gravity confider'd, 
as growing greater, the nearer 


It is to the attracting Body or 
Point. . 

GRAVITY(RETATIVYE/) is the 
Exceſs of the Gravity in any 
Body, above the Specifick Gra- 
vity of a Fluid it is in. 

GraviTaATt10Nn, is a Preſſure, 
that a Body, by the Force of its 
Gravity, exerts on another Body 
under It. 

1. All Bodies are mutually 
heavy, or gravitate mutually 
wwards each other; and this 
Gravity is proportional to the 
Quantity of Matter ; and at un- 
equal Diſtances it is inverſly, as 
the Square of the Diſtance. And 
ſo the Sun and Planets mutually 

ravitate towards each other ; 
the Satellites of Fupiter and Fu- 
piter ; the Satellites of Saturn 
and Saturn; and the Moon and 
the Earth. 

2. On the Surfaces of Bodies 
that are Spherical and Homo- 

eneous, the Gravities will be 
in the Ratio compounded of the 
Denſities and the Diameters. 

3. If a Body be placed in a 
Sphere that is Homogeneous, 
Hollow, and every where of the 
ſame Thickneſs, it has no Gravi- 
ty, let it be placed where it will. 

4. In an Homogeneous Sphere, 
Gravity decreaſes in coming to- 
wards the Centre, in the dire& 
Ratio of the Diſtance from the 
Centre. 

5. By Gravity all Bodies de- 
ſcend towards a Point, which 
either is, or is very near to the 
Centre of Magnitude of the 
Earth and Sea, about which the 
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Sea form itſelf into « Spherical 


Surface; and the Prominences 


of the Land, conſidering the Bulk 


of the Whole, differ but inſen- 
ſibly therefrom. 

6. This Point or Center is fix- 
ed within the Earth, or at leaſt 
hath been ſo ever ſince we have 
any Authentick Hiſtory. For a 
Conſequence of its Shifting, tho' 
never ſo little, would be over- 
2 of the Low-Land on that 
Side of the Globe towards which 
it approached. 

7. In all Places equi-diftant 
from the Centre of the Earth, 
the Force of Gravity is nearly 
equal. 

8. Gravity equally affects all 
Bodies, without Regard to their 
Bulk, Figure, or Matter; fo 
that abſtracting from the Reſiſ- 
trance of the Medium, the moſt 
compact and looſe, the greateſt 
and ſmalleſt Bodies would de- 
ſcend equal Spaces in equal 
Times, as appears from the 
quick Deſcent of yery light Bo- 
dies in the Exhauſted Receiver. 

9. There are various Opi- 
nions of Philoſophers concerning 


the Cauſe of Gravity; but the 


moſt probable is, that of a * 
ſubtle Fluid, which encompaſ- 
ſes the Earth and Air, that 
freely pervades the Pores of all 
Bodies: For the Endeayours of 
ſuch a Fluid to detrude all earth- 
iy Bodies from it, together with 
ome other Properties, may make 
all Bodies move towards the 
Centre of the Earth: And that 
there is ſuch a Fluid, is ſhewn 
by Experiments. 

10. Sir Iſaac Newton, in his 
Opticks, the laſt Edition, propo- 
ſes the following Queries con- 
cerning that {bile Medium, 
which 
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which is the Cauſe of the Gra- 
vity and Attraction of Bodies: 

1. If in two large tall Cylin- 
drical Veſſels of Glaſs inverted, 
two little Thermometers be ſuſ- 
pended, ſo as not to touch the 
Veſſels, and the Air be drawn 
out of one of theſe Veſſels, and 
theſe Veſſels thus prepared be 
carried out of a cold Place into 
a warm one, the Thermometer 
in Vacuo will grow warm as much, 
and almoſt as ſoon as the Ther- 
mometer Which is not i» Vacuo; 
and when the Veſſels are car- 
ried back into a cold Place, the 
Thermometer in Vacuo will grow 
cold almoſt as ſoon as the other 
Thermometer. Is not the Heat 
of the warm Room conyeyed 
through the Vacuum by the Vi- 
brations of a much ſubtler Me- 
dium than Air, which, after the 
Air was drawn out, remained in 
the Vacuum ? And is not this 
Medium the ſame with that Me- 
dium by which Light is refrac- 

| ted and reflected? and by whoſe 
| Vibrations Light communicates 
Heat to Bodies, and is put into 
Fits of eaſy Reflexion and eaſy 
Tranſmiſſion? And do not the 
Vibrations of this Medium in 
hot Bodies contribute to the In- 
tenſeneſs and Duration of their 
Heat? And do not hot Bodies 
communicate their Heat to con- 
tiguous cold ones, by the Vibra- 
tions of this Medium, propaga- 
ted from them into cold ones? 
And is not this Medium exceed- 
t Wigly more rare and ſubtle 
a I than the Air, and exceeding- 
ly more elaftick and active? 
And doth it not readily pervade 
all Bodies 2 And is it not (by its 
- WW flaftick Force)expanded through 
„ al the Heavens ? 

U 2. Dot h not the Refraction of 


— 
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Light proceed from the different 
Denſity of this Ætherial Medi- 
um in different Places, the Light 
receding always from the denſer 
Parts of the Medium? And is 
not the Denſity thereof greater 
in free and open Spaces, void 
of Air, and other groſſer Bodies, 
than within-the Pores of Water, 
Glaſs, Chryſtal, Gems, and other 
compact Bodies? For when 
Light paſſes through Glaſs, or 
Chryſtal, and falling very ob- 
liquely upon the farther Surface 
thereof, is totally reflected, the 
total Reflection ought to proceed 
rather from the Denſity and vi- 
gour of the Medium without, 
and beyond the Glaſs, than from 
the Rarity and Weakneſs thereof. 

3. Doth not this Æthereal Me- 
dium in paſſing thro'Water,Glaſs, 
Chryſtal, and other compact and 
denſe Bodies into empty Spaces, 
grow denſer and denſer by De- 
grees, and by that Means refra& 
the Rays of Light not in a Point, 
but by bending them gradually 
in Curve-Lines? And doth not 
the gradual Condenſation of this 
Medium extend to ſome Diſtance 
from the Bodies, and thereby 
cauſe the Inflexions of the Rays 
of Light, which paſs by the Edges 
of denſe Bodies, at ſome Diſtance 
from the Bodies? 

4. Is not this Medium much ra- 
rer within the denſe Bodies of 
the Sun, Stars, Planets, and Co- 
mets, than in the empty Ce- 
leftial Spaces between them ? 
And in paſſing from them to 
great Diſtances, doth it not grow 
denſer and denſer perpetually, 
and thereby cauſe the Gravity 
of thoſe great Bodies towards 
one another, and of their Parts 
towards the Bodies; every Body 
endeayouring to go from the 

denſer 


* 
„ 


G E 


denſer Parts of the Medium to- 49000000 


wards the rarer? For if this 
Medium be rarer within the 
Sun's Body than at its Surface, 
and rarer there than at the hun- 
dredth Part of an Inch from its 
Body, and rarer there than at 
the fiftieth Part of an Inch from 
its Body, and rarer there than 
at the Orb of Saturn, I ſee no 
Reaſon why the Increaſe of Den- 
fity ſhould ſtop any where, and 
not rather be continu'd through 
all Diſtances from the Sun to Sa- 
turn, and beyond. And though 
this Increaſe of Denſity may at 
great Diſtances be exceeding 
flow, yet, if the elaftick Force 
of this Medium be exceedin 

great, it may ſuffice to impe 

Bodies from the denſer Parts of 
the Medium towards the rarer, 
with all that Power which we 
call Gravity, And that the elaſ- 
tick Force of that —— is 
exceedin eat, may - 
thered 2 Swiftneſs of i 

Vibrations. Sounds move abour 
1140 Engliſh Feet in a ſecond 
Minute of Time, and in ſeven 
or eight Minutes of Time they 
move about one hundred Engliſh 
Miles. Light moves from the 
Sun to us in about ſeven or eight 
Minutes of Time, which Diftance 
is about 70000000 Engliſh Miles; 
ſuppoſing the Horizontal Parallax 
of the Sun to be about 12 ſec. 
And the Vibrations or Pulſes of 
this Medium, that they ma) 

cauſe the alternate Fits of eaſy 
Tranſmiſſion and eaſy Reflexion, 
muſt be ſwifter than Light, and 
by Conſequence above 700000 
Times ſwifcer than Sounds. And 
therefore the elaſtick Force of 
this Medium, in proportion 
to its Denſity, muſt be above 
700000 X 7090090 ( that is above 


ſity. For the Velocities of the 


Fihereal Medium, than in any 
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0000) Times 
than the elaſtick Force of the 
Air, 1s 1n proportion to its Den. 


Pulſes of elaftick Mediums are 
in a ſubduplicate Ratio of the 
Elaſticities and the Rarities of 
the Mediums tak en together. 
5. As Attraction is ſtronger in 
ſmall Magnets than in great 
ones, in proportion to their 
Bulk; and Gravity is greater in 
the Surfaces of ſmall Planet, 
than in thoſe of great ones, in 
roportion to their Bulk ; and 
ſmall Bodies are agitated much 
more by electrick Attraction than 
great ones; ſo the Smallneſs of 
the Rays of Light may contri. 
bute very much to the Power of 
the Agent, by which they are 
refracted. And ſo, if any one 
ſhould ſuppoſe that Ether (like 
our Air) may conta in Particles, 
which endeavour to recede from 
one another, (for I do not knoy 
what this Æther is,) and that its 
Particles are exceedingly ſmal- 
ler than thoſe of Air, or even 
thoſe of Light : The exceeding 
Smallneſs of its Particles may 
contribute to the Greatneſs of 
the Force, by which thoſe Par- 
ticles may recede from one ano- 
ther, and thereby make that 
Medium exceedingly more rare 
and elaftick than Air, and by 
Conſequence exceedingly lels 
able to reſiſt the Motions of 
Projectiles, and exceedingly 


more able to > upon grols Wor 


Bodies, by endeayouring to ex- tic 
pand itſelf. po 

6. May not Planets and Co- NN. 
mets, and all groſs Bodies, per- 
form their Motions more freely, 
and with leſs Reſiftance in this 


Fluid, which fills all Space ade- 
quate!y 
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uately, without leaving an 

— and by Conſequence 1s 
much denſer than Quickſilver 
or Gold? And may not its Re- 
ſiſtance be ſo ſmall, as to be 
inconſiderable? For Inſtance, 
If this Ether (for ſo I will call 
it) ſhould be ſuppoſed 700000 
Times more elaſtick than our 
Air, and above jooooo Times 
more rare, its Reſiſtance would 
be above 600000000 Times leſs 
than Water ? And ſo ſmall a 
Reſiſtance would ſcarce make 
any ſenſible Alteration in the 
Motions of the Planets in ten 
thouſand Years. If any one 
would ask how a Medium can 
be ſo rare, let him tell me how 
the Air,' in the upper Parts of 
the Armoſphere, can be above 
an hundred thouſand thouſand 
Times rarer than Gold? Let him 
alſo tell me how an electrick 
Body can, by Friction, emit an 
Exhalation 15 rare and ſubtile, 
and yet ſo potent, as by its E- 
miſſion to cauſe no ſenſible 
Diminution of the Weight of 
the eleftrick 4 and to be 
expanded through a Sphere, 
whoſe Diameter is above two 
Feet, and yet to be able to agi- 
tate and carry up Leaf-Copper, 
or Leaf. Gold, at the Diftance 
of above a Foot from the elec- 
trick Body? And how the Ef- 
fluvia of a Magnet can be fo 
rare and ſubtile, as to paſs 
through a Plate of Glaſs, with- 
out any Reſiſtance, or Diminu- 
tion of their Force, and yet ſo 
potent, as to turn a Magnetick 
Needle beyond the Glaſs? 

7. Is not Viſion performed 
chiefly by the Vibrations of this 
Medium, excited in the Bot- 
tom of the Eye, by the Rays 
Light, and propagated through 
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the ſolid, pellucid, and uniform 
Capillamenta of the Optick 
Nerves into the Place of Senſa- 
tion? And 1s not Hearing per- 
formed by the Vibrations either 
of this or ſome other Medium, 
excited in the auditory Nerves 
by the Tremors of the Air, and 
propagated through the ſolid, 
pellucid, and uniform Capilla- 
rr enta of thoſe Nerves into the 
Places of Senſation? And fo of 
the other Senſes. 

8. Is not animal Motion per- 
formed by the Vibrations of this 
Medium, excited in the Brain 
by the Power of the Will, and 
propagated from thence through 
the ſolid, pellucid, and uni- 
form Capillamenta of the Nerves 
into the Muſcles, for contraQ- 
ing and dilating them? I ſup- 
poſe that the Capillamenta of 
the Nerves are cach of them 
ſolid and uniform, that the vi- 
brating Motion of the the- 
real Medium may be propagated 
along them from one End to 
the other uniformly, and with- 
out Interruption ; for Obſtruc- 
tions in the Nerves create Pal- 
ſies. And that they may be ſuffi- 
ciently uniform, I ſuppoſe them 
to be pellueid, when viewed ſin- 
gle, tho' the Reflections in their 
Cylindrical Surfaces may make 
the whole Nerve (compoſed of 
many Capillamenta) appear o- 
pake and white; for Opacity 
ariſes from Reflecting Surfaces, 
ſuch as may diſturb and inter- 
rupt the Motions of this Me- 
dium. | 
9. The Parts of all homoge- 
neal hard Bodies, which ful- 
ly touch one another, ſtick 
rogether very ſtrongly: And 
for explaining how this may 
be, ſome haye invented Hooked 

M Atoms, 
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Atoms, which is begging the 
Queſtion; and others tell us, 
that Bodies are glued together 
by reſt, that is, by an occult 
Quality, or rather by nothing ; 
and others, that they ſtick roge- 
ther by conſpiring Motions, that 
is, by relative Reft 3 
themſelves. I had rather infer 
from their Coheſion, that their 
Particles attract one another by 
ſome Force, which, in imme- 
diate Contract, is exceeding 
ſtrong, at ſmall Diſtances per- 
forms the Chymical Operations 
of Fermentation, &c. and reaches 
not far from the Particles with 
any ſenſible Effect. 

10. All Bodies ſeem to be 
compoſed of hard Partieles; for 
otherwiſe Fluids would not 
congeal. 

11. Even the Rays of Light 
ſeem to be hard Bodies. 

12. Now if Compound Bodies 
are ſo very hard, as we find 
ſome of them to be, and yet are 
very porous, and conſiſt of Parts 
which are only laid together, 
the ſimple Particles which are 
void of Pores, and were never 
= divided, muſt be harder; 
or ſuch hard Particles being 
heaped up together, can ſcarce 
touch one another in more than 
a few Points, and therefore 
muſt be ſeparable by a much leſs 
Force than is requiſite to break 
a ſolid Particle, whoſe Parts 
touch in all the Space between 
them, without any Pores or In- 
terſtices to weaken their Cohe- 
fion. And how ſuch very hard 
Particles, which are only laid 
together, and touch only in a 
few Points, can ſtick together, 
and that ſo firmly as they do, 
without the Aſſiſtance of — 
thing which cauſes them to be 
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attracted or preſs'd towards one 
another, is very difficult to con- 
ceive. 
13. The ſame Thing J infer 
alſo from the cohering of two 
| wage Marbles in Vacuo, and 
rom the ſtanding of Quickſil- 
ver in the Barometer at the 
Height of fifty, ſixty, or ſeven- 
ty Inches, or above, whenever 
it is well purged of Air, and 
carefully poured in, ſo that its 
Parts be every where contiguous, 
both to one another, and to the 
Glaſs. The Atmoſphere by 
its Weight preſſes the Quickſil- 
yer into the Glaſs, to the Height 
of twenty nine or thirty Inches: 
And ſome other Agent raiſes 
it higher, not by preſſing it into 
the Glaſs, but by making its 
Parts ſtick to the Glaſs, and to 
one another; for upon any Diſ- 
continuation of Parts, made 
either by Bubbles, or by ſha- 
king the Glaſs, the whole Mer- 
cury falls down to the Height of 
twenty nine or thirty Inches. 
14. Moreover, if two Plain 


poliſhed Plates of Glaſs (ſup- 


ſe two Pieces of a poliſhed 
king Glaſs) be laid to- 
gether, ſo that their Sides be 
parallel, and at a yery ſmall 


Diſtance from one anether, and | 
then their lower Edges be | 
dipped into Water, the Water | 


will riſe up between them ; and 
the leſs the Diſtance of the 
Glaſſes is, the greater will be 
the Height to which the Water 
will riſe. If the Diſtance be 
about the hundredth Part of 
an Inch, the Water will riſe 
to the Height of about an Inch; 
and if the Diſtance be greate! 
or leſs in any Proportion, the 
Height will be reciprocally pro 
portional to the Diſtance, ver!) 

nearly: 
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nearly: For whether the Diſ- 
tance between them be greater 
or leß, and the Weight of the 
| Water drawn up 1s the ſame, if 
che Height of it be reciprocally 
proportional to the Height of 
* the Glaſſes, And, in like Man- 
ner, Water aſcends between 
| two Marbles, poliſhed plain, 


when their poliſhed Sides are 
parallel, and at à very little 
ö Diſtance from one another: 
And if flender Pipes of Glaſs 
de dipped at one End into Stag- 
= nating Water, the Water will 
riſe up within the Pipes, and 
the Height to which 1t ariſes 
will be reciprocally proportio- 
nal to the Diameter of the Ca- 
vity of the Pipe, and will be 
equal to the Height to which it 
riſes between two Planes of 
Glaſs, if the Semi-Diameter of 
the Cavity of the Pipe be equal 
to the Diſtance between the 
Planes, or thereabouts. And 
theſe Experiments ſucceed after 
che fame Manner in Vacuo, as 
in the open Air, (as hath been 
tried before the Royal Society,) 
and therefore are not influenced 
by the Weight or Preſſure of 
the Atmoſphere. 
| 15. If two plain poliſhed 
8 Plates of Glaſs, three or four 
Inches broad, and twenty or 
twenty five long, be laid, one 
of them parallel to the Horizon, 
the other upon the firſt, ſo as 
at one of their Ends to touch 
one another, and contain an 
Angle of about ten or fifteen 
Minutes, and the ſame be firſt 
moiſten'd on their inward Sides 
with a clean Cloth, dipped into 
Oil of Oranges, or Spirit of 
Turpentine, and a Drop or two 
of the Oil or Spirit be let fall 


—— —̃ ͤ 


a. AMS. A — ad 


'T*.. eh £, 2A.S5 TT. £4... IA. FR 


GR 


upon the lower Glaſs at the 
other End; ſo ſoon as the up- 

r Glaſs 1s laid down upon the 

ower, ſo as ro touch it at one 
End as above, and to touch the 
Drop at the other End, making 
with the lower Glaſs an Angle 
of about ten or fifteen Minutes, 
the Drop will begin to moye 
toward the Concourſe of the 
Glaſſes, and will continue to 
move with an accelerated Mo- 
tion till it arrives at that Con- 
courſe of the Glaſſes; for the 
two Glaſſes attract the Drop, 
and make it run that Way to- 
wards which the Attractions in- 
cline. And if, when the Drop 
is in Motion, you lift up that 
End of the Glaſſes where they 
meet, and towards which the 
Drop moves, the Drop will aſ- 
cend berween the Glaſſes, and 
therefore is attracted. And as 
you lift up the Glaſſes more and 
more, the Drop will aſcend 
ſlower and flower, and at length 
reſt, being then carried downe 
ward by its Weight, as much 
as upwards by the Attraction. 
And by this Means "= may 
know the Force by which the 
Drop is attraed at all Diſtances 
from the Concourſe of the 
Glaſſes: 

16. There are therefore A- 
gents in Nature üble to make 
the N of Bodies ftick to- 

ther very ſtrong Attrac- 
= And it the Buſineſs of 
Experimental Philoſophy to find. 
them out. 

GREAT BEAR. Sec Urſa Major. 

GrxraTr CiaculAR SAilinGs 
is the Manner of conducting a 
Ship in, or rather pretty near 
the Arch of a great Circle, thar 
paſſes through the Zenith of the 

M 2 | two 
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two Places from whence, and 


to which ſhe 1s bound. 

Ga EAT CircLEs of the Globe or 
Sphere, are thoſe whoſe Plane 
paſſing through the Centre of the. 
Sphere, divides it into two equal 


Parts or Hemiſpheres ; of which 


there are ſix drawn on the Globe, 
viz, the Meridian, Horizon, Equa- 
tor, Ecliptick, and the two Co- 
lures. Which ſee. 

GreEGortAnN YEAR. The new 
Account, or new Style, inſtitu- 
ted upon the Reformation of the 
Kalendar, by Pope Gregory XIII. 
(from whom it takes the Name.) 
In the Year 1582, whereby ten 
Days being taken out of the 
Month of October, the Days of 
their Months go always ten Days 
before ours: As for Inſtance, 
their eleyenth is our firſt Day. 
Which new Style, or Account, 
js uſed in moſt Parts beyond the 
Seas ; and is called from Pope 
Gregory, the Gregorian Account. 

GEN ADO. See Grenado-Shell. 

GrouxpD-PLaTEs, in Archi- 
tecture, are the outermoſt Pieces 
of Timber lying on or near the 
Ground, and framed into one 
another with Mortefſes, and 
Tennons of the Joiſts, the Sum- 
mer, and Girders; and ſome- 
times the Trimmers for the 
Stair-Caſe and Chimney-Way, 
and the Binding: Joiſts. 

Gk RIT Ek, in Fortification, is 
a ſmall Tower of Wood or Stone, 

laced uſually on the Point of a 
Baſtion, or on the Angles of the 
Shoulder, to hold a Centinel, 
who is to take Care of the Dirch, 
and to watch out againft a Sur- 
prize. 

Gut.a, or GrLLET. See OEſo- 
phagus. | 

Gur»s, in Architecture, the 

fame as Gorge. 1 


G U 
Gur, in Geography, is ſuch a | 


Part of the Ocean, as runs up | 
into the Land, thro' narrow Par. | 
ſages, or Streights; as the Gulf 
of Florida in America; the Arabian 

Gulf, or Red-Sea in Africa ; the 
Perſian Gulf in Aſia; the Gulf 
of Venice, or the Adriatick Sca in 
Europe. 

GuxTERs-Liwng, or the Line i 

Numbers, is the common Line of 
Numbers, invented by Mr. Gin. 
ter, a Profeſſor of Geometry at 
Greſham-College. It is only the 
Logarithms laid off upon ftraight Þ 
Lines; and its Uſe is for per- 
forming Operations of Arithme- Þ 
tick, by Means of a Pair of 
Compaſles, or even without, by 
Glogs two of theſe Lines of 
Numbers by cach other, 

Gun rERSs-QVADRANT, is & 
Quadrant of Wood, Braſs, &. 
being partly a Stereographical 
Projection upon the Plane of the 
EquinoQtial, the Eye being in 
one of the Poles, where the 'Tro- 
pick, Ecliptick, and Horizon, 
are Arches of Circles ; but 
the Hour-Circles are all Curve: 
drawn by Means of the ſeveral 
Altirudes ofthe Sun for ſome par- 
ticular Latitude every Day in 
the Year. The Uſe of this li- 
ſtrument, is to find the Hour of 
the Day, the Sun's Azimuths, &. 
and the other common Problem 
of the Globe; as alſo to take the 
Altitude of an Object in De. 
grees: But theſe Quadrants, 4 
commonly ſold by Inſtrument- 
Makers, are of but yery little 
Uſe, on Account of their Inac- 
curacy, and the ſmall Radio 
they are made to. They may in- 
deed ſerve Country-Fellows © 
tell what is a Clock to half al 
Hour, or a Quarter perhaps 

1 
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| 
| as likewiſe to amuſe their igno- 
| rant Neighbours. 
fVWoete, This Quadrant is by no 
1 Means ſo good as Collins's, in 
e finding the Hour of the Day. 

GuxTERsS-SCALE,uſually call'd 
n by Seamen the Gunter, is a large 
plain Scale, with the Lines of 
artificial Sines, Tangents, and 
verſed Sines, laid off upon ſtraight 
Lines on it, ſo contrived to a 
Line of Numbers upon it, that 
by Means of this Scale, and a 
Pair of Compaſſes, all the Caſes 
N. of plain and ſpherical Trigono- 
e- metry may be ſolv'd tolerably 
exact, and conſequently all 
Queſtions in Navigation, Dial- 
of WW ling, &*c. may be work'd by it. 

The Name of this Scale is 
from the firſt Inventer, Mr. Gun- 
ter. It is now commonly put upon 
Sectors, being there call'd Arti- 
feial Lines. | 

Gurrz, or Drops, in Ar- 
chitecture, are certain Parts in 
Figure of little Bells, which being 
ſix in Number, are placed below 
the Trigliphs, in the Architrave 
of the Dorick Order. Thele are 
thus named from their Shape, re- 
ſembling the Drops of Water,that 
having run along the Trigliphs, 
ſtill hang under the Cloſure be- 
tween the Pillars. 


— * 
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/ 
ALF-MOON, in Fortifica- 
1 tion, is an Out-Work ha- 
ving only two Faces, forming to- 
gether à Saliant-Angle, which 
$ flank'd by ſome Part of the 


F al WPlace, and of the other Baſtions. 
p38 Harr-Moons are ſometimes 
% BF rals'd before the Courtains, when 


the Ditch is a little wider than 
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it ſhould be; and they are much 
the ſame as Ravelins, only the 
Gorge of the Half-Moon is made 
bending-in, like a Bow,and moft 
commonly covers the Point of a 
Baſtion ; whereas Ravelins are 
placed before the Courtain ; bur 
they are defective, as being not 
well flank'd. 

Hartz-TanGexnT. See Scale. 

HALLo, or HALLos, is a cer- 
rain Meteor, in Figure of a 
bright Circle, encompaſſing the 
Sun, Moon, or a Star, eſpecially 
the Moon. : 

Theſe Hallas's do ſometimes 
appear colour'd, like the Rain- 
bow. And Sir Iſaac Newton, 1n 
his Opticks, gives a Hint of their 
Solution; where he ſhews that 
they ariſe from the Sun, or 
Moon's ſhining through a thin 
Cloud, conſiſting of Globules of 
Hail or Water, all of the ſameS1ze. 

HARMONICAL, or MuSICAL 
ProrortTIOn. Three or four 
Quantities are ſaid to be in an 
Harmonical Proportion; when 
in the former Caſe, the Diffe- 
rence of the firſt and ſecond 
ſhall be to the Difference of the 
ſecond and third, as the firſt 1s 
to the third; and in the latter 
the Difference of the firſt an 
ſecond to the Difference of the 


third and fourth, as the firſt is 


to the fourth: For Example, 
2, 3, and 6, are harmonically 
proportional: For 1, 3, 2, 6, 1 
proportional Terms in the for- 
mer Caſe are continu'd, there 
will ariſe an harmonical Pro- 

greſſion. At 
If there be three Quantities 
in an harmonical Progreſſion, 
the Difference between the 1e- 
cond and twice the firſt, is to 
the firſt, as the ſecond is to the 
third. Alſo the Sum of the firſt 
M 3 and 
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and laſt is to twice the firſt, as 
the laſt is to the middle one. 

If there be four Quantities in 
an harmonical Proportion, the 
Difference between the ſecond 
and twice the firſt, is to the firſt, 
as the third to the fourth. 

Harmony, is an agreeable or 
pleaſant Union between two or 
more Sounds, continuing toge- 
ther at the ſame Time. 

Conſonances naturally pro- 
duce Harmony ; but Conſonan- 
ces and Diſſonances artfully 
mix'd, produce the agreeableſt 
Harmony. 

HEA D-Ax LES. See Angles. 

Hear, in a bot Body, is the 
Agitation of the Parts of the 
Body, and the Fire contained in 


it; by which Agitation a Mo- 


tion is produced in our Bodies, 
exciting the Idea of Heat in our 
Minds; and Heat, in reſpe& of 
us, is only that Idea; and in the 
hot Body is nothing but Motion. 

Hear, in all Bodies, is a Mo- 
tion that may be infinitely dimi- 
niſh'd, and there may be ſuch a 
Motion, tho' it be not ſenſible 
to us, becauſe ofren we cannot 
diſcover any Thing of Hear. 

1. No Heat is ſenſible to us, 
unleſs the Body that acts upon 
our Organs of Senſe has a greater 
Degree of Heat than that of our 
Organs. 
2. The Heat of a Body is not 
in Proportion to the Quantity 
of Fire. 

3. Several heated Bodies will 
become lucid, if their Heat be 
Increaſed. 

4. Heat may be ſo increaſed, 
that in ſome Bodies the Attract- 
ing Force is overcome by the 
Repelling Force; and in this 
Caſe the Particles fly from each 


Tt is greater than any other 
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Force, ſuch as the Particles of 
Air have. 

5. The Equinoctial Heat of 
the Sun, when he becomes Ver- 
tical, is as twice the Square of 
the Radius. 

6. Under the Equino&ial, the 
Heat of the Sun is as the Sine 
of the Sun's Declination. 

7. In the Frigid Zones, when 
the Sun ſets not, the Heat is as 
the Circumference of a Circle 
into the Sine of the Altitude: 
TheſeAggregates of Warmth are 
as the Sines of the Sun's Decli- 
nation ; and at the ſame Decli- 
nation of the Sun, they are as 
the Sines of the Latitudes ; and 
generally they are as the Sine 
of the Latitudes into the Sines 
of the Declination. 

8. The EquinoCGtial Day's Heat 
is every where as the Co-Sine of 
the Latitude. 

9. In all Places where the Sun 
ſets, the Difference between the 
Summer and Winter-Heats, when 
the Declinations are contrary, is 
equal to a Circle into the Sine of 
the Altitude at Six, in the Sum- 
mer-Parallel, and conſequently 
thoſe Differences are as the Sines 
of Latitude into, or multiplied by 
the Sines of Declination. 

10. The Tropical Sun under 
the Equinoctial has of all others 
the leaſt Force under the Pele: 


Day's Heat whatſoever, being to 
that of the Equinodtial, as 5 to 4 

11. The Heat of the Sun for 
any ſmall Portion of Time, 1s 
always as a Rectangle, contain'd 
under the Sine of the Angle of 
Incidence of the Ray, produ- 
eing Heat at that Time. 

12. From the following Table, 
and theſe Properties of the Sun's 


other, and acquire an Elaſtick Heat, we may have a * 
6d 
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Idea of that Part of Heat that 
ariſe ſimply from the Preſence 


of the Sun. 


The Table ſhewing the Quantity of 
Heat to every 10th Degree of 


Latitude, Web 

| Lat. | Sun in | Sun in Sun in 

V. Z. g. . 

0 | 20000 | 18341 | 18341 
11 | 19696 | 20290 | 15834 
20 | 18797 | 21737 | 13166 

| 30 | 17321 | 22651 | 10124 
40 | 15321 | 23048 | 6944 

7 | 12855 | 22991 | 3798 
60 | 10000 | 22773 | 1075 
70 | 6840 | 23543 ooo 
80 [ 3473 | 24675 | ooo 
go | 0000 | 25055 ooo 


But the ditferent Degrees of Heat 
and Cold in differing Places, de- 
pend in a great Meaſure upon 
the Accidents of the Neighbour- 
heod of high Mountains, whoſe 
Height exceedingly chills the 
Air brought by the Winds over 
them; and of the Nature of 
the Soil, which variouſly re- 
tains the Heat, particularly the 
Sands, which in Africa, Arabia, 
and generally where ſuch ſandy 
Deſarts are found, do make the 
Heat of the Summer incredible 
to thoſe that have not felt it. 
Hr A, a Term in Chrono- 
logy, ſignifying the Epocha, or 
Account of Time uſed by the 
Arabians and Turks, who begin 
their Computation from the Day 
that Mahomet was forced to make 


his Eſcape from the City of 


Mecca, which happen'd on Friday 
Fuly 16. A. D. 622. under the 
Reign of the Emperor Heracleus. 

HetGuT of 4 Figure. See Alti- 


Sce Alti- 


tude of a Figure. 


HerGnr of the Pole. 
tude of the Pole. 
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HEL1iacar RIAN, is when 4 
Star, having been under the Sun- 
Beams, gets out ſo as to be ſeen 
again, | 
HSTIAcATI-SETTING of à Star, 
is when it, by the near Approach 
of the Sun, firſt becomes inconſpi- 
cuous. This is reckon'd in the 
Moon, but at ſeventeen Degrees 
diſtance, or thereabouts; bur in 
other Stars, tis as ſoon as they 
get diſtant, or come near the 
Sun by the Space ef a whole Sign. 

HELics Major and Mixos 
the ſame with Urſa Major and 
Minor. 

HELIcCOID PARABOLA, or the 
PaxAaBoLick SIX AL, is a Curve 
which ariſes from the Suppoſi- 
tion of the Axis of the common 
Apollonia Parabola; being bent 
round into the Periphery of a 
Circle, and is a Line then paſ- 
ſing through the Extremities of 
the Ordinates, which do now 
converge towards the Centre of 
the ſaid Circle. 

1. Suppoſe the Axis of the 
common Parabola ro be bent 
into the Periphery of tke Circle 
B DM, then the Curve BFGN A, 
which paſſes through the Extre- 


B C 


mities of the Ordinates C F, 
DG, which converge towards 
the Centre A of the Circle, is 

Ms What 
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what is call'd the Helicoid, or 
Spiral Parabola. 

2. If the Arch BC, as an Ab- 
ſeiſſe, be call'd x; and the Part 
CF of the Radius, as an Ordi- 
nate to it be call'd y; then the 
Nature of this Curve will be ex- 
preſs d by Ixz==yy; ſuppoſing / 
equal to the Latus Rectam of the 
Parabola. 

HEr1cosorny, is the Art of 
delineating all Sorts of Spiral 
Lines in Plano. 

HEL1ocenTRICK Pr.Ack of 4 
Planet, 1s that Point of the Eclip- 
tick to which the Planet, ſeen 
from the Sun, is referred, and is 
the ſame as the Longitude of the 
Planet ſeen from the Sun. 

HET ToscorEs, are a Sort of 
Teleſcopes fitted ſo, as to look 
on the Body of the Sun without 
Offence to the Eyes. 

1. Becauſe the Sun may be 
ſeen through colour'd Glaſſes 
without Hurc to the Eye; there- 
fore, if the Object and Eye- 
Glaſſes of a Teleſcope be made 
with colour'd Glaſs, as Red and 
Green, and equally colonr'd and 
pellucid, that Teleſcope will be- 
come a Helioſcope. 

2. But Mr. Huygens only uſed a 
plain Glaſs blacked at the Flame 
of a Lamp or Candle on one 
Side, and placed between the 
Eye-Glaſs and the Eye, and that 
will anſwer the Deſign of an 
Heleſcope very well. 

HELIspuERICAL II NE, is the 
Rhumb Line in Navigation; and 
is ſo called, becauſe on the Globe 
it winds round the Pole ſpirally, 
and ſtill eomes nearer and nearer 
to it. See more of this under 
Rhumb-Line. 

" Hsr11x, in Geometry, is the 
ſame as Spiral. Which ſee. 

HEMIsP HERE, is the Half of 
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the Globe or Sphere, when 'tis 
ſuppoſed to be cut through the 
Centre in the Plane of one of its 
greateſt Circles. 'Thus the Equa- 
tor divides the Terreſtrial Globe 
into the Northern and Southern 
Hemiſphere ; and the Equinoc- 
tial, the Heavens after the ſame 
Manner. 

1. The Centre of Gravity 
of a Hemiſphere, 1s five Eighths 
of the Radius diſtant from the 
Vertex. 

2. The Horizon alſo divides 
the Earth into two Hemiſpheres, 
the one light, and the other dark, 
according as the Sun is above or 
below that Circle. 

3. Alſo Maps or Prints of the 
Heavens, Conſtellations, Ec. 
paſted on Boards, are ſometimes 
called Hemiſpheres, but uſually 
Planiſpheres. 

4. The Writers of Opticks 
prove, 'That a Glaſs-Hemiſphere 
unites the Parallel Rays at the 
Diſtance of a Diameter and one 
Third of a Diameter from the 
Pole of a Glaſs. 

HemrToxs, in Muſick, was 
what we now call an Half 
Note. 

HENDECAGON, in Geometry, 
is a Figure that hath eleyen 
Sides, and as many Angles. 

HEexDEcAaGon, in Fortifica- 
tion, is taken for a Place de- 
fended by eleven Baſtions. 

HEN IOC hVUs, one of the Nor- 
thern Conſtellations of fixed 
Stars. See Auriga. 

HEPTAGERAL NUMBER» See 
Polygenous Numbers. : 

HEpracox, in Geometry, 15 
a Figure of ſeveral Sides and 
Angles; and is called a Regular 
Heptagon, if thoſe Sides and An- 
gles be equal. 


Hzpr Acco, 
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a Beam armed with a 
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Herr AGon, in Fortification, 
is taken for a Place that hath 
ſeven Baſtions for its Defence. 

HEPTANGULAR Ficuxk, in 
Geometry, is that which con- 
ſiſteth of ſeven Angles. 

HExiss on, in Fortification, is 
great 
Quantity of ſmall Iron Spikes or 
Nails, having their Points out- 
ward, and 1s ſupported by a 


pivot, upon which it turns, and 
ſerres inſtead of a Barrier to 
block up any Paſſage. They are 
| frequently placed before the 
| Gates, and more eſpecially the 
* Wicket-Doors of a Town or For- 
| treſs, to ſecure thoſe Paſlages 


which muſt of Neceſſity be often 
opened and ſhut. 

HERMETICAL SEALING, Or 
HerMES's SEAL, or to ſeal or ſtop 
up any Glaſs hermetically, is to 
heat the Neck of the Glaſs till 
it be juſt ready to melt, and then 
with a Pair of hot Pinchers to 
pinch or cloſe it together. 

HxnmITAN, is the Name of a 
dry North and North-Eafterly 
Wind, which uſually blows on 
the Coaſts of Guinea in Africk ; 
but ſometimes it blows alſo from 
other Points. 

Herse, in Fortification, is a 
Lettice, or Portcullice, made in 
the Form of a Harrow, and be- 
ſet with many Iron Spikes. It is 
uſually hung by a Cord faſten'd 
to a Moulinet, which is cut in 
Caſe of a Surprize ; or when the 
firſt Gate is broken witha Petard, 
to the End that the Herſe may 
fall, and ſtop up the Paſſage of 
the Gate, or other Entrance of a 
Fortrefs. Theſe Herſes are alſo 
often laid in the Roads to in- 


commode the March, as well of 


the Horſe, as of the Infantry, 
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HERS1LLON, in Fortification, 
is a Plank ſtuck with Iron 
Spikes, for the ſame Uſe as the 
Herſe. 

HETERODROMUS VEcCT1s, or 
Lzavtr, in Mechanicks, is that 
where the Hypomochlion is pla- 
ced between the Power and the 
Weight; and where the Weight 
is eleyated by the Deſcent of the 
Power and Contrariwiſe. 

HETEROGENEAL MNuMBERs, 
nr mae Numbers, _—— 
of whole ones, ( or Integer 
and of Fractions. bs 

HETEROGENEAL SURDS,' are 
ſuch that have different Radical 


Signs; as / 4a, bb, y/y, 
y 18, sc. 

If the Indexes of the Powers 
of the Heterogenous Surds be 
divided by their greateſt com- 
mon Diviſor, and the Co_ 
be ſet under the Dividends; and 
thoſe Indexes be multiplied eroſs- 
wiſe by each other's Quotients; 
and before the Products be ſer, 
the common Radical Sign /, 
with its proper Index; and if the 
Powers of the Given Roots be 
inyolyed alternately according 
to the Index of each other's 
Quotient, and the common Ra- 
dical Sign be prefix'd before 
thoſe Products, then will thoſe 
two Surds be reduced to others, 
having but one common Radi- 
cal Sign. As to reduce 


2 4 
y aa and / bb. 
2) 44 (2y bb. 


I X2 


i/ bb at 74444 
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HzTzxoGEntal Licut, by 
Sir Iſaac Newton, is ſaid to be 
that which conſiſts of Rays of 
differing Degrees of Refrangibi- 
lity: Thus, the common Light 
of the Sun or Clouds is hetero- 
geneal, being a Mixture of all 
Sorts of Rays. 

He TERNOGENEOUS PARTICLES, 
are ſuch as are of different Kinds, 


Natures, and Qualities, of which 


generally all Bodies conſiſt of. 

Hz TEROscn, in Geography, 
are ſuch Inhabitants of the Earth 
as have their Shadows falling 
but one Way ; as thoſe who live 
between the Tropicks and Polar 
Circles, whoſe Shadows at Noon 
in North Latitude, are always to 
the Northward, and in South 
Latitude to the Southward. 

Hz xAcuoa b, a Certain Inter- 
val of Muſick or Concord, com- 
monly called a Sixth; and is 
twofold, viz. the Greater and 
Leſſer. | 

The greaterHexachord is com- 

E of two greater Tones, two 

eſſer Tones, and one greater 
Semi Tone, which are five Inter- 
vals; but the leſſer Hexachord 
conſiſts only of two greater 
Tones, one leſſer Tone, and 
two greater Semi-Tones. 

The Proportion of the former, 
in Numbers, is as 3 to 5; and 
that of the latter, as 5 to 8. 

HE x AO, in Geometry, is a 
Figure of ſix Sides and Angles; 
and if thoſe Sides and Angles 
be equal, tis called a Regular 
Hexagon. | 

The Side of every Regular 
Hexagon inſcrib'd in a Circle, is 
equal in Length to the Radius of 

that Circle. 5 

As 1 is to 1.672, ſo is the Square 
of the Side of any Regular Hexa- 
gon to the Area thereof. 
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Hsxauzp ox, one of the 
Platonick Bodies, is the ſame 
as the Cube, being a Regy- 
lar Solid of ſix equal Sides or 
Faces. 

HExAST VIE, an antient Buil. 
ding, which had ſix Columns in 
the Face before, and ſix alſo be- 
hind, and is the ſame with the 
Pſeudodipteron. 

Hir-Roor, in Architecture, 
is ſuch a Roof as hath neither 
Gable-Heads, Shred-Head, nor 
— — Theſe Hip- Roof, 

y ſome, are called Italian Roofs, 

Hrepgvs, or EQ vinus, à Co- 
met which ſome will needs have 
to reſemble a Horſe. But the 
Stfihe of this Kind of Comet is 
not always alike, as being ſome- 
times Oval, and ſometimes imi- 
tat ing a Rhomboides. Its Train, 
in like manner, is ſometimes 
ſpread from the Front or Fore- 
Pate ; and at other Times from 
the Hinder- Part: Therefore they 
are diftinguiſhed into Equinus 
Barbatus, Equinus Quadrangula- 
ris, and Equinus Ellipticus. 

Hires, in Architecture, are 
thoſe Pieces of Timber which 
are at the Corners of a Roof, 
They area good deal longer than 
the Rafters, becauſe of their 
— Poſition, for they are 
level at every Angle. 

Hixc us, a fixed Star, the ſame 
with Capella. 

Hixcus, a Name given by 
ſome to a Sort of a Comet en- 
compaſſed by a kind of Mane, 


ſeeming to be rough and hairy, 


by reaſon of its Rays appearing 
like Hair. It is alſo ſometimes 

without any Train or Buſh. 
Hosrrs, are a Sort of fmall 
Mortars from ſix to eight Inches 
Diameter : Their Carriages are 
like thoſe of Guns, only much 
ſhorter, 
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ſhorter. They are very good for 
annoying the Enemy at a Diſ- 
tance with ſmall Bombs, which 
they will throw two or three 
Miles; or in keeping of a Paſs, 
being loaded with Cartouches. 
Horrow-Towsr, in Fortifi- 


cation, is a Rounding made of 
the Remainder of two Brizures, 


to join the Curtain to the Orillon, 
where the ſmall Shot are play'd, 
that they may not be ſo much 
expoſed to the View of the 
Enemy. 

HomocznTRICk The ſame 
with Concentrick, | 

HomopkRomus VEgcrtis, or 
LzaverR, is one where the 


Weight is in the Middle be- 


tween the Power and the Ful- 
crum, or the Power in the Mid- 
dle between the Weight and the 
Fulcrum. 

HomoGENnEAL, ſignifies of the 
ſame K ind or Sort, or that which 
difters not in Nature, Sc. The 
ſame with Homogeneous. 

HomoGENEAL NUMBERS, are 
thoſe of the ſame Nature and 
Kind, 

HomoGENnEAL SurDs, are ſuch 
as have one common Radical 

2 2 : 
Sign ; as 4, Vb, or / b, or 
5 V <. 

HomocEtntovus PAR TIcIEsõ, are 
ſuch as are all of the ſame Kind, 
Nature, and Properties; as the 
Parts of pure Water, of meer 
Earth without Salt in it, or the 
Parts of the finer Metals; ſuch 
as * Silver, —— Tis uſed 
in Oppoſition to heterogeneous. 
Which ſee. | "e 

HomocengaAL L1cur, is that 
whoſe Rays are all of one Co- 
lour, and Degree of Refran- 


gibility, without any Mixture 
of others, 


Fe 
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HomocEntyuM CoMPARATION 
Nis, by Vieta, is the abſolute 
Number in a Quadratick, or 
Cubick, Sc. Equation; and 
this Number always poſleſſeth 
one Side of the Equation, and 
is the Product of the Roots 

multiplied into one another, 
HomoLoGous SiDgs or An- 
GLEs of two Figures, are thoſe 
thar keep the ſame Order from 
the Beginning in each Figure; 
as in the two ſimilar Triangles 


B E 


F 48 Bd: 
A D F 


ABC, DEF; the Sides AC, DF; 
AB, DE; BC, EF; as allo the 
Angles 4, D; B, E; C, F, are 
Homologous. 

Hoor-Wugzzr. See Detent- 
Wheel. . 

Hox1zon, is that great Cir- 
cle which divides the Heavens 
and the Earth into two Parts, 
or Hemiſpheres, diſtinguiſhing 
the Upper from the Lower. 
It is either Senſible or Apparent, 
or the Rational orTrue Horizon. 

1. The Senſible or True Hori- 
zon is that Circle which limits 
our Light, and may be con- 
ceiyed to be made by ſome 
great Plane, or the Surface of 
the Sea. 

2. It divides the Heayens and 
Earth into two Parts; the one 
ligh and the other dark; 
which are ſomerimes greater or 
leſſer, according to the Condi- 
tion of the Place, &c. 

3. It determines the Riſing 


and Setting of the Sun, Moon, 
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or Stars in any particular Lati- 
tude; for when any of theſe 
a juſt at the Eaſtern Part 
of the Horizon, we ſay it riſes; 
and when ir doth ſo at the Weſ- 
tern Part, we ſay it ſets. And 
from hence alſo the Altitude of 
the Sun or Stars is accounted, 
which is their Height aboye the 
Hortzon. | 

Hor1zon Rational, Real, or 
True, is a Circle which en- 
compaſſes the Earth exactly in 
the Middle, and whoſe Poles 
are the Zenith and Nadir, that 
is, the two Points, one exactly 
over our Heads, and the other 
under our Feet. 

Horizon on the Globe, or 
Sphere, ts a broad Wooden Cir- 
cle encompaſſing it round, and 
repreſenting the Rational Hori- 
ron, having two Notches on 
the North and South Parts of 
it for the Brazen Meridian to 
ſtand in. On this broad Woo- 
den Horizon ſeveral Circles are 


drawn, the innermoſt of which 


is the Number of Degrees of 
the twelve Signs of the Zodiack, 
viz. thirty Degrees to each 
Sign. | 

Next to this you have the 
Names of thoſe Signs; then the 
Days of the Month, accordin 
to the Julian Account, or Ol 
Style, with the Kalendar ac- 
cording to the Foreign Account, 
called New Style; and without 
theſe is a Circle divided into 
thirty two equal Parts, which 
make thirty two Rhumbs, or 
Points of the Mariner's Com- 
paſs, with the firſt Letters of 
their Names annexed. 

The Uſes of this Circle on 
the Globe are, 

1. To determine the Riſing and 
Setting of the Sun, Moon, or 
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Stars; and to ſhew the Time of it 
bythe Hour-Circles and theIndex. 

2. To limit the Increaſe and 
Decreaſe of Day and Night: 
For when the Sun riſes due Eaſt, 
and ſets Weſt, the Days and 
Nights are equal ; but when 
he riſes and ſets to the North 
of the Eaft and Weſt, the Days 
are longer than the Nights; 
but the Nights are longer.than 
the Days, when the Sun riſes 
and ſets to the Southward of 
the Eaſt and Weſt Points of the 
Horizon. 

3- To ſhew the Amplitude 
and Point of the Compaſs the 
Sun riſes and ſers upon. 

HorrzonTAL LINE, or Bassg 


of a Hill, is the Line AB drawn 


upon a Plane parallel to the 
Horizon whereon the Hill is 
ſuppoſed to ſtand. | 

HorrzonTAL Diart, is one 
whoſe Plane is parallel to the 
Horizon of any Place, 

In all Horizontal Dials the 
Style makes an Angle equal to 
the Latitude of the Place, and 
the Angles that the Hour-Lines 
make with the Meridian, may 
be found by this Proportion: As 
the Radius is to the Sine of the 
Latitude, ſo is the Tangent of 
any Hour s Diſtance from 12 to 
the Tangent of the Angle that 
the Hour-Line of that Hour 

| makes 
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makes with the Hour-Line of 
12. 

Hox1zonTAL Ling, is any 
Line drawn parallel to the Ho- 
rizon upon à Plane. 

Hox1zonTAL Lins of 4 Dial, 
is a Line drawn through the 
Foot of the Style parallel to the 
Horizon. ; 

Hor1zONTAL PARALLAX-. See 
Parallax. 

HortzoNTAL PROJECTION. 
See ProjetFion. 

HortzonTAL RANGE, or 
LsveL RANGE of a Piece of Ord- 
nance, is the Line that 4 Ball 
deſeribes parallel to the Hori- 
zon or Horizontal Line when 
the Piece is level. 

1. The Horizontal Ranges 
are the ſhorteſt. And ſome Pieces 
of Cannon will make them fix 
hundred Paſſes, and ſome but 
a hundred and fifty; and the 
Ball, with the Range of fix 
hundred Paſſes, wil from 
nine to thirteen Foot into the 

Honx-Wonx, in Fortification, 
is an Out-Work, which adyan- 
ceth toward the Field, carry- 
ing in the Forepart, or its 
Head, two Demi-Baſtions, in 
Form of Horns. Theſe Horns, 
Epaulments, or Should'rings, 
being joined by a Curtain, ſhut 
up on this Side by two Wings, 
parallel one to another, are ter- 
minated at the Gorge of the 
Work, and ſo preſent themſelyes 


to the Enemy. 
Hor oLoGioGRAPHY, is the 
Art of making Dials, Clocks, 


or other Inftruments to ſhew 
the Time of the Day. 

Hokouk TRV, is the Art of 
meaſuring or dividing the Hours, 
and keeping Account of Time. 


H O 

Hoxorr Ex, in Opticks, is a 
Right Line drawn through the 
Point of Concurrence, parallel 
to that which joins the Centre 
of the Eye. 

Horoscops, in Aſtrology, fig- 
nifies the firſt Houſe, or Aſcen- 
dant, and is that Part of the 
Zodiack which is riſing at the 


Time of the Calculation of a 


Scheme. 

Hoxss-Suor, in Fortification, 
is a Work of a round, and 
ſometimes oval Figure, raiſed 
in the Ditch of a marthy Place 
or in low Ground, and border 
with a Parapet. It is made to 
ſecure a Gate, or to ſerve as a 
Lodgment for Soldiers to pre- 
vent Surprizes, or to relieye an 
over-tedious Defence. 

Hovus, is the twenty-fourth 
Part of a Natural Day, con- 
taining ſixty Minutes, and each 
Minute ſixty Seconds, &c. Theſe 
are Aſtronomical Hours, which 
always begin at the Meridian, 
and are reckon d from Noon to 
Noon. 

1. But ſome Hours are begun 
to be accounted from the Hori- 
20on; Which, when the Account 
begins at the Sun's Riſing, are 
called Babyloniſh Hours, which 
begin with the Sun's Riſing, 
and reckon on twenty four 
Hours to his Riſing again the 
next Day. 

2. Others are reckon'd after 
the ſame Manner, only the 
begin at the Sun's Setting inſtea 
of its Rifing; and theſe are 


called Italian Hours, becauſe the 


Italians account their Time af- 
ter this Faſhion. 

3- There is yet another Kind 
of Hours, which are called 
Fewiſh Hours; becauſe of old the 


Fews 


HU 
2 aceounted their Time this 
ay. They are one twelfth 


Part of the Day or Night, rec- 
koned from the Sun Riſing to 
the Sun Setting, (if the Days 
or Nights be long or ſhiort;) and 
theſe were called, as we fuld 
in the holy Scripture, the Firf, 
Second, and Third, &c. Hours of 
#be Day or Night. | 

Hovur-CirxcLes, the ſame 
with Meridians, are great Cir- 
cles, meeting in the Poles of 
the World, and croſling the 
Equinoctial at Right Angles. 
They are to be drawn through 
every fifteenth Degree of the 
2 and Equator, and on 

th Globes are ſupplied by the 
Meridian, Hour-Circle, 
Index. 

The Planes of the Hour-Cir- 
eles are pendicular to the Plane 
of the Equinoctial, which they 
divide into twenty four Parts. 

Houx-LixEks on 4 Plane Dial, 
are the Interſections of the 
Plane of the Dial, with the 
Planes of the Hour-Cireles of 
the Sphere. 

Hovun-ScALE, is a divided 
Line on the Edge of Collin's 

uadrant, being only two Lines 

Tangents of forty five De- 
rees each, ſet together in the 
Riddle ; and the Uſe of it, 
together with the Lines of La- 
titudes, is to draw the Hour- 
Lines of Dials that have Cen- 
tres, by Means of an Equilate- 
ral Triangle, drawn on the 
Dials. 3 j 

HuzDLEzs, or CrAays, in For- 
tification, are made of thick 
and ſmall Twigs of Willow, or 
Ofiers, being five or fix Foot 
high, and from three to four 
Foot broad. They are inter- 
woven yery cloſe together, and 


Points of the Compaſ: 
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uſually laden with Earth, that 
they may ſerve to render Batte. 
ries firm, or to conſolidate the 
Paſſage over muddy Ditches, 
or to cover Traverſes and Lodg. 
ments for the Defence of the 
Workmen againſt the artificial 
Fires or Stones that may be caſt 
upon them. 
_ HyarLorpes, is the Virtreous 
Humour of the Eye contain'd 
betwixt the Tunica - Reting 
and the Uvea. | 

HyBsxxnAL Occipgxr. See 
Occident. 

HyBERNAL OaIENT. See O- 
rient. 

HyDaTorpes, is the Watery 
Humour of the Eye contained 


and betwixt the Tunica-Retina and 


the Uvea. | 
Hypra, a Southern Conſtel- 
lation, conſiſting of twenty fix 
Stars, and imagined to repre- 
ſent a Water-Serpent. 
HyDprAvLicks, is the Science 
of the Motion of Fluids, eſpe- 
cially Water, under which is 
contain'd the Structure of all 
Fountains, Engines to carry or 
raiſe Water, or which are 
mov'd by Water, and ſome for 
other Uſes. | 
HyprxAavulico-PnguMATICAL 
ExcixEs, are thoſe that raiſe 
Water by Means of the Spring, 
or natural Force of the Air. 
Hy DROGRAPHICAL CrarrTts, 
are certain Sea-Maps, deli- 
neated for the Uſe of Pilots 
and other Mariners; wherein 
are marked all the Rhumbs or 
3, and Me- 


ridians parallel to one another, 
with Shelves, Shallows, Rocks, 
Capes, &c. 

HyDroGRAPHY, is an Art 
which teacheth how to deſcribe 
and meaſure the Sea; giving 

an 
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an Account of its Tides, Coun- 
ter-Tides, Soundings , Bays, 
Creeks, &c. as alſo Rocks, 
Shelyes, Sands, Shallows, Pro- 
montories, Harbours, Diſtance 
from one Part to another, and 
other Things remarkable on the 
Coaſts. | | 

HyDROSTATICKS, is the Sei- 
ence of the Gravitation of Fluids, 
and of their Action, when de- 
merſed in Solids. 

This is a Part of Philoſophy 
which ought to be looked upon 
as the moſt ingenious of any, 
the Theorems and Problems of 
this Art being handſome Produc- 
tions of Reaſon, and affording 
Diſcoveries not only pleaſing, but 
alſo ſurpriſingly wonderful and 
uſeful. 

HyDROSTATICAL BALLANCE» 
See Ballance. 

HyzMAL SoLsTiCE. See Sol- 
fice. 

HycRoMETER, is a Philoſo- 
phical Inſtrument, which mea- 


ſures the Dryneſs and Moifture 


of the Air. 

HycroscoPeg, is an Inftrument 
ſhewing the Increaſe and De- 
creaſe of the Dryneſs of the Air. 

The Hygroſcope of Mr. Mol- 
hneux, being a very ſimple and 
good one, 1s made thus : 

Faſten a Piece of Whipcord, 
of about four Foor long, to a 
Hook or Staple, in ſome conve- 
nient Place of the Ceiling of a 
Room, and at the Bottom hang 
a Weight of about a Pound; 
let thereon, or into the Bottom 
of the Weight, be faſtened an 
Index of about a Foot long, 
and under it, on a Table, or on 
a Piece of Board, pap a Cir- 
cle, divided into what Number 
of Degrees you pleaſe, and fit 
it ſo that the Centre of the In- 
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dex may hang juſt oyer the Cen- 
tre of the Circle. After it has 
hung thus two or three Days, 
to ſtretch the Cord, you may 
begin to meaſure by it the De- 
grees of Moiſture or Drought 
in the Air; for the Cord will 
twiſt one Way, and contract 
itſelf for wet, and untwiſt itſelf 
y_ on the contrary Way for 

ry. | 

HyyeRBoLA, is a Curve made 
by cuttting a Cone by a Plane 
that falls within the Circular 
Baſe of the Cone, but not pa- 
ralle] to the Side of the Cone, 
nor cuts it thro” the Vertex, and 
which Plane, if continu'd, will 
cut the oppolite Cone; as the 
Curve C4C is an Hyperbola, 


if the Plane 46, continu'd out, 
cuts the oppoſite Hyperbola in 
D, and is not parallel to the 
Side FH, nor does paſs through 
the Vertex E. 

1. If one End of a long Rule 
Mo be faſtened in the Point 
f, taken on a Plane, in ſuch a 
Manner, that it may turn freely 
about that fixed Point f, as 4 
Centre; and one End of the 
Thread FMO (being in Lange 
leſs than the ſaid Rule) be fix- 
ed to O, the other End of the 
Rule, and the other End of the 
Thread be fixed in the Point 
F, taken on the Plane ; then if 

the 
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the Rule f MO be turned about 
the fixed Point f; and at the 
ſame Time you keep the Thread 
OMFalways in an equal Ten- 


ſion, and its Part MO cloſe to 
the Side of the Rule, by Means 
of the Pin M; the Curve Line 
AX deſcrib'd by the Motion 
of the Pin M, is one Part of an 
Hyperbola. 

And if the Rule be turn- 
ed about, and moves on the 
other Side of the fixed Point F, 
the other Part 4 Z of the ſame 
Hyperbola may be deſcrib'd af- 
ter the ſame Manner, 

; But if the End of the 
Rule be faftened in F, and that 
of the 'Thread in f, (the Rule 
and Thread keeping the ſame 
Lengths,) you may deſcribe ano- 
ther Curve Line z a x after the 
ſame Manner, which will be 


oppoſite to X AZ, and is like- 


wiſe an Hyperbola. 

2. If there be given the two 
Foci C, F, of an Hyperbola, 
and the Vertex E, and it is 
requir'd to deſcribe an Hyper- 
bola to theſe Foci and Vertex. 

Let XF = CE, fo that EX 
be the traſverſe Axis, and take 
three Rules C D, DG, and G F., ſo 
that CD=GF=EXK, and DG 
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CF. Let the Rules CD, G , be 
of an indefinite Length beyond 


C, D, and have Slits in then 
the Breadth of the Pin that is to 
deſcribe the * agg cr More- 
over, let theſe Rules have 
Holes made in them at C, F. 
in order to faſten them to the 
Foci Cand F, by Means of Points, 
and at the Places DG, they are 
to be joined by the Rule DG. 
This being done, if a Pin be 
put in the Slirs, viz. the com- 
mon Interſection of the Rules 
CD, GF, and moy'd along, 
cauſing the two Rules GF, CD, 
to turn about the Foci C, F, that 
Pin will deſcribe the Portion 
Ee of an Hyperbola. 

3. Any Parallelogram deſcrib d 
about an Ellipſis, or betewecen the 
Conjugate Hyperbola's, ſo that the 
four Points of Contact may be 
joined two Diameters GH, IF 
only, which therefore will be Con- 
jugates, is equal to the Parallell- 
gram deſcrib'd about the two Axes 
Aa, Bb; and conſequently all 
ſuch Parallograms are equal to one 


another. 


3. From F, the Extremity of 
one Diameter, draw the Line 
FD parallel to the other Dis 


meter G H, (continued out Fo 
? 
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the oppoſite Hyperbola's,) meet- 
ing the Axis (produced in the 
Ellipfis) in the Point J, and 
from G the Extremity- of the 
Diamerer GH draw the Line 
GD parallel to the Diameter 


IF, meeting DF in D: And 
from the Point F let fall the 
Perpendicular FP to. the Axis 
4a; then 6 D, D F will touch 
the Ellipſis, and the Hyperbola's 
56, a F in G, F the Extremities 
of the Conjugate Diameters; 
and ſo the Parallellogram CGDF 
will be one Fourth of that de- 
ſeribed about the Ellipſis, or 
between the Conjugate Hyper- 
bola's, having the ition 
mentioned in the Theorem: 
Therefore, if CE be drawn 
ut ing uu me: DF, (produced 
in the Conjugate. Hyperbola's,) 
we are to prove that CG (DF) 
XCE is =CbXxCa=+ of the 
Rectangle under the two Axes. 
4. Call Ga, t, Cb, c, and 
O, x, then Ca (it) : AP x Pa 
i. — xx in Ellipſis, or xx — tt 


in Hygerbola) 12 Cb (ec): FP* 
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=c— = In the Ellipſis, or 


1 * 

cexx — 
—-—cc in Hyp. And CF 
11 | Wy 
| ccxx a X 7 
Kx cc — — in Ellip, or xx— 

* — p 

cexx 


cc + 2 in Hyp. becauſe FPC is 


a right-angled Triangle. Again, 
CP (x): (4(t):: Cat) x CT= 


bY And PT = xx — 2 tt+ 


t* — * wm 
—y and FT xx 21 ＋ 
10 ccæx 


— — 1 b. or Xxx — 3 
= 5 in Ellip. o "aro ny. 


COXX _ 


* | 
t + —=+ —in Hyp. becauſe 


FPT is a right-angled Triangle. 


Now, the Triangles FPT, CET, 
are ſimilar, becauſe the Angles at 
E and P are right ones, and the 
Angle ETC in the Ellip. com- 
mon, (but in the Hyperbola the 
Angle ETC=PTE,) whence 

tf ccxx x. 


FT ( xxÞ-cc—2 HIP 3 


FP: — — —e ) * 
F ( CE "he it 
_— ff 

4 — 1 IT ———ů—ů— 
e (= 0 E= N 
Farther the Square of the Semi- 
Conjugate, viz. CG* (C. — Þ 
Cb*— CF* in Ellip. or = CF + 


Cb*—(? in Hyp.) is tt — Xxx 


ccxx yd cexx 
. £5 
T If in Ellip. or xs + =" 


— Þ,. — — — 
n in Hyp. and r x BHD) C 


22 eee 
„ eL. Eke 
6b NETTE! I 
which is = n x Cb = ice; 
as it evidentiy appears by multi- 
plying the Denominator by X 
N ttce ; 


*% 


— — — oo — 


| 
1 
| 
| 
| 
| 
| 
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tiec: And therefore Ca x Cb=—= 


CG % CE, and fo 4CExXEG= 
4 Cb X Ca. N. V. D. 

5. m any Point M in an 
Hyperbola there be drawn the Right 
Line MG parallel to the Aſymp- 
tote C N, and the Right Line OM 
Fr to the other Aſymptote C S. 

ſay the Rectangle under OM 
Xx OC «will always be equal to the 
Square of the Line RQ, which ts 
drawn from the Point A, wherein 
the Axis CP cuts the Curve, parallel 
to the Aſymptote CS, and terminat- 
ing in the ot her Afymptote CN. 

For draw the Ordinate 
MP, and raiſe the Perpendicu- 
lar 42; now CR, R, RA, 
are equal to one another, be- 
cauſe the Axis CP does biſect 


the Angle form'd by the Aſym- 
totes, and A © perpendicular 
to the Axis, and A R parallel to 
CS: Then call CN, „ C. 
m, the Semi-Axis CA, a; and the 
Line A Q , (which is equal to the 


Semi-conjugate Axis) b. The 
Triangles C42, CPN, are 


ſimilar: Therefore C (m): 
C NO :: CA (a): CP ==, 


And C (m):CNG)::Q A(b): 


NP==, But by the Nature 
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of the Hyperbola CA* (aa): 1 
(bb) :: CP + CAXAP 2 
aass I bbss 
mm F „ 


Whence, 
bs bhss 
MN 2 —— V — 


Again the Triangles RAO, 
O MN, are ſimilar, and boch 
Iſoſceles ; therefore, 


42G : (Z) :: MN 


bb 
( — ”—bb ) : OM orON 
m mm ; 
s S $5—mm 
CO or G = ＋ 4 0 
Ss of 
91 
And OC X 0 1 + 


222; which is equal to 
: | 3 


— 


Tbe Demonſtration of this Pri. 


perty's being eaſy and new, (a 
leaſt to me,) was the Cauſe of ny 


laying it down here. 


6.-If Aa be any Diameter of an 
Ellipfis, or Hyperbola, C the Cen- 
tre, and if the Right Line TM 
touches this Ellipſis in the Point 


M, and the Ordinate MP b 
E 2 


4 BR 
* £ 


* 


be drawn from the Point of Ci 
tack to the Diameter Ata We 
J 


H 

CP, CA, CT are in continual 
Proportion. 
Th oſe the Arch MN to 
be infinitely ſmall, and draw 
Ng parallel to PM and MR, 

llel to 4a; now the ſmall 
Triangle MNR will be ſimi- 
lar to the Triangle T P M, 
becauſe the very ſmall Arch 
MN may be looked upon as be- 
ing the Prolongation of the Tan- 
gent TM. Now call AC, 4, the 
Semi-Conjugate CB, b, the Sub- 
rangent TP, s, the Part AP, x, 
the Semi-Ordinate MP, y, and 
the ſmall Right Line P © = 
MR, e: Then, becauſe the 
Triangles TPM, MR N, are 
ſimilar TP (5): PM ()) :: 


MR (e): RN. Then, if 
—. 2% e , yyee 
N („) 


14 

be put for yy in the Equation 
2abbx—bbxx 

— — expreſſing 

the Nature of the Ellipſis; and 

12 (*x+e) for x, we ſhall 

have - + SN» 4 » 4 
1 = pct 


2abbx4=2 abbe—bbxx—2bbex—bbee, 


— 


4 4 
and if che former Equation 
be ſubſtrated from this, then 


vil 227% 1.372 

- + r —— 
2abbe—2 bbex — bee and 
* + 24+ the 7 | 
Uviding by e, and afterwards 
ſtriking out all the Terms ad- 
ſectted with e, becauſe they 
18 infinitely leſs than the others, 


ud then will . 
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again ſubſtituting for yy, its Va- 
han 24bby —bbxx and 850 


| SH + £8 
will be gotten out, and then s 


will bez 222 =2** Now, Tt 


42 — * 
X PC, — * 


* eth, X 8 x ) 
4a — Xx 

i= 4 C* (aa) which was the 

Thing to be demonſtrated. 


After the ſame Manner we 
prove this in the Hyperbola, only 
obſerving here that the ua- 
tion, expreſſing the Nature of the 


8 enn 2abbx+bbxx 
es aa . 
7. If OFA be a Sector, con- 


tainꝰd under two Right Lines, 


meeting in the Centre ©, and 
3 A 
F 
N 
| 
Q 


the Conick Curye FA, the Point 
A being the Extremity of the 
Axis: And if a Tangent in F 
meets the Tangent in A in the 

N 2 Point 
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Point J, and AT be call'd :; 
and the Rectangle under half 
the Latus Rectum, and half the 
Latus Tranſverſum, be ſuppoſed 
== 1, then ſhall the Sector of the 
Hyperbola, Circle or Ellipſis, divi- 
ded by the Semi-Latus Tranſuer- 

+8 6 t7 
Sec. The ambiguous Sign ＋ 
bein in the Hyperbola, and 
_ 15 . Circle er Ellipſis. 
Whence if the Square circum- 
ſeribing the Circle be=1, the 
following Series will be had, viz. 


1 1 I 

I I TAT 
; . 

FEST» 14 


* 1 1 
12. In theſe Series 
3 T 35 


4 Se. expreſſes the Area 
bag Circle ABCD, and 
Ke 

24 — The Area 
8 Tis 
of the Equilateral Hyperbola 


A D 
B — 2 
r 


BCE H when Bo is the don- 
ble of EF, and the inſcrib'd 


Square be =_— The Num- 


©. 
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bers 3, 8, 15, 24, being ſquard 
ones felen's by Unity. , 

8. All the Properties of Dia. 
meters, Tangents, and Foci, &. 
in the Hyperbola, are the ſame a; 
thoſe in the Ellipſis, only' uſing 
Differences for Sums. As for 
Example, as the Square of the 
Semi- Conjugate, or ſecond Ari 
B C, is to the Square of the O- 
dinate XI, ſo is the Square al 
the principal Axis» NP, to the 


NT] 


TO a> 


Rectangle under NI and Pl, 
Again, the Difference of the ty 
Lines drawn from the Poci to 
the Curve, is always equal to 
the principal Axis. Alſo the 
Difference of the Squares of any 
two Conjugate Diameters are al. 
ways equal to the Difference of 
the Squares of the Conjugate 
Axis. | | 

9. Any two Lines drawn in 
the Hyperbola, parallel to each 
other, and cut by a third, hare 
the ſame Property as is met- 
tion'd of two Parallel Lines 
drawn in the Ellipſis. See £ 
lipſis. ‚ 7 

HryERNBOTLIcAL CyrinpROM 
is a ſolid Figure, whoſe Genen · 
tion is given by Sir Chriflopher, 
Wren, in Phileſ. Tranſa#. - * D 
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There are two oppoſite Hyperbole, 
joined by the Axis Tranſverſus , 


and thro' the Centre there is a 
Right Line drawn at Right An- 
gles to that Axis, the Hyperbole 
are ſuppoſed to revolve ; by 
which Revolution a Body will 
be generated, which he calls an 
Hyperbolick Cylindroi d: And whoſe 


Baſes, and all Sections parallel 


to them, will be Circles. And 
in N* 53. of the Tranſactions, he 
applies 1t to the Grinding of Hy- 


perbolical Glaſſes ; and he ſays, 


they muſt be either formed this 
Way, or not at all, 
HyrEgRBOLICK SpAcCE, is the 
Area or Space contained be- 
tween the Curve of the Hyper- 
bola and the whole Ordinate. 
If CL, and LQ=x, and 
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CF a, and OP=x, then 
* by xy; and if a=b==1, 
then the Space between the 
Aſymptotes will be expreſſed by 
Lib Lg Laban, 
2 
Any fHyperbolick Space GEHG, 
is to any other Hyperbolick Fi- 
gure of the ſame Height g Eg, 
( whoſe Latus Rectum and Tranſ- 
vrſum, as in the Circle, are 
equal ; and alſo both equal to 
DE, the Latus Tranſverſum of the 
former Space ) :: as the Conju- 


. 
gate Axis AB: is to the Latus 
Tranſverſum DE, 


- HypEgRBoricum AcuTUM is a 


Solid made by the Rev6lution of 
the infinite Area of the Space 
contained between the Curve 
and the Aſymptote, in the Apol- 
lonian Hyperbola, turning round 
that Aſymptote. This produces a 
Solid or Body infinitely long ; 
and yet, as Torricellius plainly de- 
monſtrates, (who gave it this 
Name,) it is equal to a finite 

HyegRBoLoOIDES, or Hypgnr- 
BOLIFORM FicuRegs, are Hyper- 
bola's of the higher Kind, whoſe 
Nature is expreſſed by this Equa- 


l . 
tion a =. and if m 


be greater than », the Hyperbo- 
li form Space is ſquarable ; but 
otherwiſe nor. 

HyygxTnvyRoON, in Architec- 
ture, is a large Table, uſually 
placed over Gates or Doors of the 
Dorick Order, above the Cham- 
branle, in form of a Frize. 

HyrEgTHRyE, in antient Archi- 
tecture, was two Ranks of Pil- 
lars all about, and ten at each 
Face of any Temple, c. with 
a Periſtile within of ſix Co- 
lumns. | 

N z 


 Hyromo- 


H 


HyromocnLion, FULCRUM, or 
Proe, in Mechanicks, ſignifies 
the Roller, which is uſually ſer 
under the Leaver, or under 
Stones or Pieces of Timber, to 
the End that they may be more 
eaſily lifted up, or removed. 

HvrorukxNusk in a Right- 
angled Triangle, is that Side 
which ſubtends the Right 
Angle. 

In all Right: angled Trian- 
gles, the Figure deſeribed upon 


the Hypothenuſe; as a Side is 


equal to the Sum of the two 
Figures deſcribed upon the other 
two Sides of that 'Triangle, be- 
ing all three ſimilar. 
HyyorTHEs1s, is the ſame with 
Suppoſition ; or it is a Suppoſt- 
tion of that which is not, for that 
which may be; and it matters 
not whether what is ſuppoſed to 
be true, be ſo or not; but it 
muſt be poſſible, and ſhould al- 
ways be probable. 
| HyeoTRACHEL10N, in Archi- 
tecture, is the Top or Neck of a 
Pillar, or the moſt ſlender Part 
of it, which toucheth the Capi- 
tol. It is taken by ſome for that 


Part of the Tuſcan and Dorick 


Capitols, which lies between the 
Echinus and the Aſtragal; and is 
otherwiſe call'd the Collar, Gorge, 
or Frize of the Chapiter. 


J. 


matical Inſtrument for taking 
eights and Diſtances. The ſame 
with Croſs-Staff. 
| IcunocrAPny,in Perſpective, 
is the View of any Thing cut off 
by a Plane parallel to the Hori- 


Teen a Mathe- 


1E 
zon, juſt at the Baſe or Bottom 
of it. And in Architecture, is 
taken for the Geometrical Plane 
or Platform of an Edifice, or the 
Ground Plot of a Houſe or Build- 
ing delineated upon Paper, de- 
ſcribing the Form of the ſeveral 
Apartments, Rooms, Windows, 
Chimneys, &c. and this is pro- 
perly the Work of the Maſter- 
Architect or Surveyor, being in- 
deed the moſt abſtruſe and difh- 
cult of any. 

IcunoGcrRAPHY, In Fortifica- 
tion, is, in like Manner, the 
Plane or Repreſentation of the 
Length and Breadth of a For- 
treſs; the diſtin Parts of which 
are marked either upon the 
Ground itſelf, or upon Paper. 

Icos Au D RO, is & regular 
Body, conſiſting of twenty Trian- 
gular Pyramids, whoſe Vertexes 
meet in the Centre of a Sphere 
ſuppoſed to circumſcribe it, and 
ſo haye their Height and Baſes 
equal. Therefore, the Solidity 
of one of thoſe Pyramids being 
multiplied by 20, the Number 
of Baſes gives the ſolid Content 
of the Icoſabedron. 

Ip Es of a Month, among the 
Romans, were the Days after the 
Nones were out. They commonly 
fell out on the 13th of every 
Month, except in March, May, 
Fuh, and October, (which they 
called the Full Months, as all the 
others were called Hollow, ) for 
then they were on the 1 5th, be- 
cauſe in thoſe Months the Nones 
were on the 5th. 

Jzr p'Eà v, is the French Word 
for a Pipe of a Fountain, which 
caſts up the Water into the 
Air. | 
Mr. Mariatte, in his Treatiſe 
Du Movement des Eaux, &e. 


ſaith, That a Jet d'Eaw will ne- 
yer 
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yer riſe ſo high as its Reſerya- 
tory, but always falls ſhorr of it 
by a Space, which 1s in a ſubdu- 
clicare Ratio of that Height ; 
and this he proves by ſeyeral 
Experiments. ; 

He faith alſo, That if a greater 
branches out in ſmaller ones, 
diftributed to different Jets, the 

vare of the Diameter of the 
main Pipe muſt be oh, ee 
to the Sum of all the Expences 
of its Branches. And particularly 
he ſaith, That if the Reſerva- 
tory be 52 Foot high, and the 
Adjurage half an Inch in Dia me- 
ter, the Pipe ought to be three 
Inches in Diameter. 

loxis-FaAruus, is a certain 
Meteor that appears chiefly in 
the Summer Nights, for the moſt 

rt frequenting Church-Yards, 
88 and Bogs, as conſiſting 
of a ſomewhat viſcous Subſtance, 
or a fat Exhalation ; which be- 
ing kindled in the Air, re- 
flets a Kind of thin Flame in 
the Dark, yet without any ſen- 
ible Heat, often flying about 


Rivers, Hedges, &*c. becauſe it 


meets with a Flux of Air in 
thoſe Places. This Meteor is 
well known among the common 
People under the Name of Will- 
of the-Mhifp, or Fack-with-a-Lan- 
thorn, 

ItLvminaTive Mor u, is that 
Space of the Time that the Moon 
is viſible, betwixt one Con junc- 
tion and another. 

Imacs, in Opticks, is the Ap- 
pearance of an Object, by Re- 
flexion or Refraction. 

In all Plane-Speculums the 
Image appears of the ſame Mag- 
nitude as the Object, and as far 
behind the Speculum, as the 
Object is diſtant before it. 

In Convex- Speculums, the 


IM 


Im is farther diſtant from 
the Centre of the Convexity, than 
from the Point of Reflexion, 
and the Image appears leſs than 
the Object. 

IuMENsE, is that whoſe Am- 

litude or Extenſion no finite 

eaſure whatſoever, or how oft 
ſoever repeated, can be equal. 

 Immgr310X, is the plunging of 
any Thing under Water. Tis 
alſo uſed by Aſtronomers, co ſig- 
nify that any Planet is beginnin 
to come within the Shadow o 
another; as in Eclipſes, when- 
ever the Shadow of the eclipſed 
Body begins to fall on the Body 
eclipſed, we ſay, that is the Time 
of Immerſion ; ard when it goes 
out of the Shadow, is the Time 
of Emerſion. 

IMPENETRABILIT v, is the Diſ- 
tinction of one extended Sub- 
ſtance from another, by which 
the Extenſion of one Thing is 
different from that of another; 
ſo that two Things extended, 
cannot be in the ſame Place, but 
muſt of Neceſſity exclude each 
other. 


Iur EHT Cox cop. Ses 
Concords. 
ImyERFECT NuMBEeRsS, are 


ſuch whoſe aliquor Parts taken 
altogether, do either exceed, or 
fall ſhort of that whole Number 
of which they are Parts; and 
theſe are two Sorts, either 
8 or Deficient. Which 
ee. 
Id PpERIALH-TäAbrE, is an In- 
ſtrument made of Braſs, with a 
Box and Needle, and Staff, uſed 
to meaſure Land. * 
ImyzRvious. Bodies are ſaid. 
to be impervious to others, when 
they will neither admit the Rays 
of Light, Sc. nor the Effluvia of 
other Bodies do paſs thro' them, 
N4 Imeosr | 
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Imrosr, in Architecture, is a 
Plinth, or Little Cornice, that 
crowns a Pledroit or Peer, and 
ſupports the Couſſinet, which is 
the firſt Stone that a Vault or 
Arch commences. 

IMPROPER FRACTIONS, are 
ſuch as have their Numerators 
equal to, or greater than their 
Denominators, as 2, **, Oc. 
Which are not Fractions pro- 
perly ſpeaking, but either whole 
or mix'd Numbers; and are only 
in the Form of Fraftions, in 
order to be added, ſubſtracted, 
multiplied, or divided, Ec. 

Ix AccksstsuiER HEertGnT, or 
Dis rx ck, is that as cannot 
be meaſured, by reaſon of ſome 
Impediment in the Way; as 
Water, Ec. 

IxcEPTIVE of Maprnitude, is a 


Word uſed by Dr, Wallis, expreſ- 


ſing ſuch Moments or firſt Prin- 
eiples, as tho* of no Magnitude 
themſelves are yet capable of 
producing ſuch. , _ 

Thus a Point hath no Magni- 
tude itſelf, but is Inceptive of it. 
A Line conſider'd one Way, hath 
no Magnitude as to Breadth, but 
is capable by its Motion of pro- 
dueing a Surface, which hath 
Breadth, & c. 

Ivcrpexnce Point, in Op- 
ticks, is that Point in which a 
Ray of Light is ſuppoſed to 
fall on a Piece of Glaſs. 

IxciDpENT Ray, in Catop- 


tricks and. Dioptrieks. See Ray 


of Heidence. 

'InctixAT10N, is a Word fre- 
quently uſed by Mathemati- 
cians, and ſignifies the mutual 
Approach, Tendence, or Lean- 
ing of two Lines, or two Planes, 
towards each other, ſo as to 
make an Angle. 4 u. 

The Inelination of two Planes 
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is the acute Angle made by two 
Lines drawn on in each Plane, 
and 1 cee to their com- 
mon Section. 

INCLINAT10N of the Axis of the 
Earth, is the Angle which it 
makes with the Plane of the 
Ecliptick, or the Angle between 
the Planes of the Equator and 
Ecliptick. 

IxcLiNAT10N of Meridiant, in 
Dialling, is the Angle that that 
Hour-Line on the Globe, which 
is perpendicular to the Dial. 
Plane, makes with the Meri- 
dian. | 

IncLiNATION of 4 Plane, in 
Dialling, is the Arch of a Ver- 
tical Circle, perpendicular to 
both the Plane and the Ho- 
rizon, and intercepted between 
them. 

IxcLinATIoN. of the Planes of 
the Orbits of the Planets to the 


Plane of the Eliptick are thus: 


Saturn's Orbit makes an Angle 
of two Degrees thirty Minutes, 
Fupiter's one Degree and one 
Third, Mars's 1s a little leſs than 
two Degrees, Venus's is three De- 
grees and one Third, and Mer- 
cury's is almoſt ſeyen Degrees. 
144 tion of a Planet, is 
an Arch of the Circle of Incli- 
nation, comprehended between 
the Ecliprick and the Place of 
a Planet in his Orbit. | 
InCLinNaTiIoN of 4 Ray, in 
Dioptricks, is the Angle which 
this Ray makes with the Axis 
of Incidence in the firſt Medium, 
at the Point where it meets the 
ſecond Medium. | 
IncLinaTion of 4 Right Line 
to 4 Plane, is the acute Angle 
which this Right Line makes 
with another Right Line drawn 
in the Plane through the Point, 
where it is alſo cut by a Perpen- 
ID Atlcula 
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licular drawn from any Point of 
the Inclined Line. As the Line 
CD inclines to the Plane 4B, 
and the Inclination thereof 1s 
meaſur'd by the Angle EDC, 
made by the Inclin'd Line CD, 


and the Line ED drawn in the 
Plane from the Point D, through 
the Point E, where a Perpen- 
dicular let fall from any Point 
F, in the Inclin'd Line to the 
Plane, cuts It. 

InctintnG DgcLininG DiaLs, 
dee Declining Inclining Diais. 

IxcLIN ING DiR&cT SouTH 
or Nox Tru Diats. See Direct 
South or North Inclining Dials. 

InclingD PlANE, is that 
which makes an oblique Angle 
with the Horizon. Any Body, 
4, laid upon an Inclin'd 
Plane, loſes Part of its Weight, 
and the Weight B required 
o ſuſtain it is to the Weight of 


4, as the Height EC of the 
Flane to the Length DC of it, 
And from henee it follows that 
ne Inclination of the Plane 
bey be ſo line, that the greateſt 


| IN 
Weight may be ſuſtain'd on it 


by the leaſt Power. 
INcCOMMENSURABLE NuM- 
BERS, are ſuch as have no com- 
mon Diviſor, that will divide 
them both cqually, as 3 and 5. 

INcCOMMENSURABLE QuUaAN= 
TITIES, are thoſe which have 
no aliquot Part, or any common 
Meaſure that may meaſure 
them; as the Diagonal and 
Side of a Square; for altho* 
that each of thoſe Lines have 
infinite aliquot Parts, as the 
Half, the Third, &c. yet not 
any Part of the one, be it ne- 
ver ſo little, can poſſibly mea- 
ſure the other, as is demonſtra- 
ted in 117 El. 10. Euclid. 

IN courosirE NuMBERs, are 
the ſame as Prime Numbers. See 
Prime Numbers. 

Ix c EMENT, or DEcREMENT, 
is the Increaſe or Decreaſe of a 
Quantity. There is a Learned 
Latin Treatiſe of the Doctrine of 
Increments, publiſh'd by Brooke 
Taylor, F. R. S. See more of 
this under Series. 

IxcuRvATION of the Rays of 
Light. See Light and Reſraction. 

INDETERMINED PROBLEM , 
is that which is capable of an 
infinite Number of Anſwers : 
As to find two Numbers, whoſe 
Sum, together with their Pro- 
duct, ſhall be equal to a given 
Number, or to make a Rhom- 
boides ſuch, that the Rectangle 
under the Sides be equal to a Gi- 
ven Square; both of which Pro- 
blems will have infinite Solutions, 

Id pEx, Characteriſtick or Ex- 
ponent, of a Logarithm, is that 
which ſhews of how many 
Places the abſolute Number be. 
longing to the Logarithm doth 
conſiſt, and of what Nature it 
is, Whether Integer or a Frac- 

| tion, 
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tion. Thus, in this Logarithm 
2.5 2342 1, the Number ſtanding 
on the Left - Hand of the Point 
is called the Index; and becauſe 
It is 2, ſhews you that the abſo- 
jute Number anſwering to it, 
conſiſts of three Places; for tis 
always one more than the In- 
dex. If the abſolute Number 
be a Fraction, then the Index 
of the Logarithm hath a nega- 
tive Sign, and is marked thus, 


2.523421 . 
Ix pEX of a Ouantity, is that 
uantity, ſhewing to what Power 
it 1s to be involved; as a? ſhews 
that 4 is to be involved to the 
third Power; where 3 is the 


Index, and a+6"*', ſhews 
that 42 ＋6 is be raiſed to the 
Power gi, where i is the 
Index. 

If a Series of Geometrical 
Progreſſionals be in this Order, 
1. &. Xx. 8. x* x5. x*. , c. 
Their Indexes or Exponents 
will be in Arithmetical Pro- 

greſſion, and ſtand thus, 
©, 1. 2. 3. 4. 5+ C. 7. 

But if they are Fractions, as 
n 


Then their Exponents will be 

Negative, and ſtand thus, 

—1.—2.—3.—4.—5.—6.—7. 

For if you ſuppoſe x, then 
I l 


2 1 
will 5 and Ix = 9 and 


8 
7 Sc. 

Or if you expreſs the Geome- 
trical Series by means of the 
Exponents, it will ſtand thus, 
x", , Cc. And if it were 
expreſſed thus x?, then it will be 
 x*=1; becauſe 2 is the Deno- 
minator of the Ratio, in which 
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Unity is not affected. Thus alf 


— 


Ir, x'=x, x rr, Ee. 


Alſo the Exponent of / will 


I X 
be , becauſe as / x is a mean 


I 
„and FJ, and 


Proportional between 1 and x, ſo 
1 is an Arithmetical Mean be- 
tween o and 1. 


And the Exponent of 7 x 
will be , becauſe as 1 * is 


the firſt of the two mean Pro- 
portionals between 1 and x ; ſo 


3 is the firſt of the two Arith- 


metical Means between o and 1. 
2 4 8 
For ſince 1. *. xx. xxx. are con- 


tinually proportional, therefore 
their Cubes, or any other Roots, 
will be alſo continually propor- 
tional, that is, 4/3: x (=) 


r. xxx (r) . 

So alſo, 1. x. xx x*, . x5, =: 
Wherefore the Roots of the 5th 
Power of thoſe Quantities will 


be =: That is, Views. WO 

5½¹n. ob. ub. ( =x.) 
Alſo, for the ſame Reaſon, the 

Exponent of /: *, will be L., 


3 
NB. Always place the Inder 
of the Letter (or Power) over 
that of the Radical Sign. 


Thus in Fraftions, the Expo- 


1 l 
nent of — will be —1, of Vr 


3 3 F 
_— — —will be 
will ber, of © 1 ; 


of 7 will be _ Ee. 
N.B, 


5” um 


--—_—_ a 
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NB. V, and 1 or 7 x and x3, 


or 7 *, and 25, are only two 
diſterent Ways of Notation for 
one and the ſame Thing; the 
ſormer in the old, the latter in 
the new Way. 


So likewiſe = and x— are 
all one ; and 3 is , Ee. 
x 


The Way of reading or ex- 
preſſing Quantities ſo denoted, 
1s thus, * is Unity divided by 


the Cube of X, and if it were 715 
jt muſt be read, Unity or One 
divided by the Cube-Root of the 
1th Power of x. 

Note alſo, That the Sum of 
any two Numbers or Quantities, 
in any Geometrick Progreſſion, 
makes the Exponents of the Pro- 
duct of thoſe rwo Terms. 


Thus, TT; or 32 is the 
Way of expreſſing the Product 
1 L f 


of x into * andx ꝓ, or 
dn the Produſt of x 7 into 


1 
x, 


b be 
product of into itſelf, or the 
Square of i. 

And the Difference between 
the Exponent of the Quotient 


ariſing by Diviſion of the Greater 
by the Leſs. 


I 1 ; x . 
Thus ͤ 35 or x5 is the Ex- 
ponent of the Quotient of x3? 


by x3. Ee. 

Let p repreſent the Exponent 
of N, any Number at pleaſure ; 
and let p==r. 


Then will Ma=N', Vt! 
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N, and N?t* = N, Vr 
= N*, Se. 

Or if p==3 ; then will N?=N, 
and N?+3 Ns, Sc. 


And negatively, NY N, and 
N#+3 = Ne , Sec. 


Alſo, as „ is an Arithmetical 
Mean between a Poſitive and a 
Negative Quantity equally diſ- 
tant from it; (. e.) — 6. o. 6 
are Arithmetically Proportional: 
So 1s 1 a Geometrical Mean be- 
tween an Affirmative and Negu- 
tive Power, at equal Diſtances 
from it: That is, N. 1. 


. 
Wherefore 1 = NU XNz. 
And diyiding all by M, 5 = 


N. $0 hat I is all one 


with N— 27. 


And to add ſome Examples of 
Multiplication and Divifion in 


x I 1 
this Way, —x— = enn 
x y/ x5 


I 
Sec. e 
* ; 4 9 4 
And — divided by © will 
y/ x5 - 


ſtand in this Notation; thus, 


I 1 2. 
#4 * (A= 


x — (x = — > c. 
Vr) 

Ix picriox. See Cycle of In- 
diction. 

InpivisiBLEs, in Geometry, 
are ſuch Elements or Principles 
as any Body or Figure may ulti- 

mately 
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mately be reſolved into; and 
theſe Elements or Indiviſibles 
are in each peculiar Figure ſup- 
poſed to be infinitely ſmall. 

1. With regard to which No- 
tion, a Line may be ſaid to con- 
ſiſt of Points, a Surface of Pa- 
rallel Lines, and a Solid of Pa- 
rallel and Similar Surfaces ; and 
then, becauſe each of theſe Ele- 
ments is ſuppoſed indiviſible, if 
in any Figure a Line be drawn 
thro' the Elements perpendicu- 
larly, the Number of Points in 
that Line will be the ſame Num- 
ber of the Elements. 

2. Whence we may ſee that a 
Parallelogram, Priſm, or Cy- 
linder, is reſolvable into Ele- 
ments or Indi viſibles, all equal to 
each other, parallel and like to 
the Baſe. A Triangle into Lines 
parallel to the Baſe, but de- 
creaſing in Arithmetical Propor- 
tion, and ſo are the Circles which 
conſtitute the Parabolick Co- 
noid, and thoſe which conſtitute 
the Plane of a Circle, or the 
Surface of an Iſoſcele Cone. 

3- A Cylinder may be reſolyed 
into Cylindrical-Curve Surfaces, 
having all the ſame Height, and 
continually decreaſing inwards, 
as the Circles of the Baſe do, on 
which they inſiſt. 

4. This Method of Indiviſi- 
bles, is only the antient Method 
of Exhauſtions, a little diſguiſed 
and contracted. It was firſt in- 
troduced by Cavallerias, in his 
Geometria Indiviſibilium, Anno 
Dom. 1635. Purſued after by 
Torricellius in his Works, printed 
1644. And again, by Cavalle- 
rias himſelf in another Treatiſe, 

ubliſh'd 1647. And is now al- 
= to be of excellent Uſe in 
the Shortening of Mathematical 
Demonſtrations. 
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or IxEINIT EI 


Ix EIN ITE, 
GakAT QuvanrTtiITY, is that 
which has no Bounds, Ends, or 
Limits. | 

INFixITELY SMALL Quay. 
TiTY, is that which is ſo very 
ſmall, as to be incomparable to 
= finite Quantity, or which iz 
leis than any aſhgnable Quan. 
eity. 

- No infinite Quantity can 
be augmented or leſſen'd, by 
adding or taking from it a finite 
Quantity : Neither can a finite 

uantity be augmented or lef- 
ſen'd, by adding or taking from 
it an Infinitely ſmall Quantity, 

2. If there be four Proportio- 
nals, and the firſt is infinitely 
greater than the ſecond; then 
the third will be infinitely greater 
than the fourth. 

2. If a finite Quantity be di- 
vided by an infinitely ſmall one, 
the Quotients will be an inf 
nitely great one; and if a finite 

uantity be multiply'd by an in- 
finitely ſmall one, the Product 
will be an infinitely ſmall one. 

But if by an infinitely great 
one, the Product will be a finite 


you . 
an Infnitely ſmall Quantity 
be multiplied or drawn into an 
infinitely great one, the Product 
will be a finite one. | 
INF1%1TE SERIES. See Series. 
INFLECT1o0v, In Opricks, is 4 
Multiplicate Refraction of the 
Rays of Light, cauſed by the 
unequal Denſity of any Medium, 
whereby the Motion or Progrels 
of the Ray is hinder'd from going 
on in a Right Line, and js in- 
flected or Seflefied by a Curve, 


ſaith the ingenious Dr. Hook, 
pag. 217. who firft took Notice 
of this Property in his Microgra- 
phy. And this, he faith, _ 

' 
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boch from Reflection and Re- 
fraction, which are both made 
at the Superficies of the Body, 
but this in the Middle of it 
Sir Iſaac Newton, diſcoyered 
alſo by plain Experiment , 
this Inflexion of the Rays of 
Light, and Mr. De la Hire ſaith 
he found, that the Beams of the 
Stars being obſerved in a deep 
Valley, to paſs near the Brow of 
an Hill, are always more re- 
fracted than if there were no 
ſuch Hill, or the Obſervations 
were made on the Top thereof, 
as if the Rays of Light were 
bent down into a Curve, by paſ- 
ſing near the Surface of the 
Mountain. | 
InFLEcTION-PoInT 4 any 
Curve, in Geometry, ſignifies the 
Point or Place where the Curve 
begins to bend back again a 
contrary Way. When a Curve 
Line, as AFX is partly Con- 
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eve and partly Conyex towards 
the Right Line A B, or towards 
a fix'd Point, then the Point F, 
that divides the Concave from 
the Conyex Part, and ſo is at the 
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Beginning of one, or the End of 
the other, is called the Infection 
Point, or Point of Inſtection, as 
long as the Curve being continu d 
towards F, keeps its Courſe the 
ſame. But the Point & is called 
the Point of Retrogreſſion, where it 
begins to reflect back again to- 
wards that Part or Side where it 
took its Original. | 

1. If thro' the Point F be 
drawn the Ordinate E F, as alſo 
the Tangent FL, and from any 
Point, as M on the ſame Side, as 
AF be drawn the Ordinate MP, 
as likewiſe the Tangent MT; 
then in thoſe Curves that have a 
Point of Inflection, the Abſciſs 
AP continually increaſes, and 
the Part AT of the Diameter, 
intercepted between the Vertex 
of the Diameter, and the Tan- 
gent MT, increaſes until the 
Point P falls into E, after which 
it again begins to diminiſh ; 
whence the Line AT muſt be- 
come a Maximum AL, when the 
Point P falls in the Point E. 

2. In thoſe Curves that have a 
Point of Retrogreſſion, the Part 
AT increaſes continually, and 
the Abſciſs increaſes ſo lon 
till the Point T falls in L; = 
ter which ir again diminiſhes. 
Whence AP muſt become a Maxi- 
mum, When the Point T falls in L. 

3 If AD, E , then will 


AL — whoſe Fluxion, 
Aba bei la 
which is N N ſup- 

* 3 | 
poling x conſtant, being divi- 
ded by x, the Fluxion of A L 
muſt become nothing, that is, 


— =o, ſo that multiply ing by 


Jy F 


2 
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V. and dividing by — 

which is à general MA for 
finding F the Point of Inflexion 
orRetrogreſfion in thoſe Curves, 
whoſe Ordinates are parallel to 


ene another. For the Nature of 
the Curve 4 F K being given, the 


Value of y may be found in x; 
and taking the Fluxion of this 
Value, and ſuppoſing x inva- 
riable, the Value of 7 will be 
found in x, which being put 
equal to nothing, or Infinity 
ſerves in either of theſe Sup- 
poſitions to find ſuch a Value of 
AE, as that the Ordinate EF 
Mall interſe& the Curve 4 FX 
in F, the Point of Infle&ion or 
Retrogreſſion. 

But to determine the Infle- 
xion or Retrogreſſion in Curves, 
whoſe Semi-Ordinates C M, Cm, 
are drawn from the fixed Point C, 
draw CM inſinitely near to Cm, 
and make m H=Mm, let Tm 
rouch the Curve in M; now the 
Angles Cm J, CMm are equal, 
and ſo the Angle Cm H, while 
the Semi-Ordinates increaſe,does 
decreaſe, if the Curve 1s Con- 
caye towards the Centre C, and 
Increaſes if the Convexity turns 
towards it. Whence this Angle, 
or which is the ſame, its Meaſure 
will be a Minimum, or Maximum, 
if the Curve has a Point of In- 
flexion or Retrogreſſion; and ſo 
may be found, ifthe Arch TH, or 
Fluxion of it, be made equal to o, 
or Infinity. And in order to find 
the Arch TH, draw mL, fo 
that the Angle TL be equal 
to CL; then if C , mr=x, 


mT=t, we ſhall have y: 4 :: 
7x 


— — 
4 * 


> the Radius CH; then the 


Again draw the Arch HO 


I N 


„5 e; ſmall Right Lines ur, ON, ars 


parallel; and ſo the Trian- 
gles oLH, mLr, are ſimilar; 


C 


but becanſe HI is alſo perpen- 
dicular to mL, the Triangles 
LHI, mLr, are alſo ſimilar: 


7 that is, 


the Quantities m T, WL, are 
i” But HL is the Fluxion 
of Hr, which is the Diſtance 
of Cm r: But HL is a nega- 
tive Quantity, becauſe while 
the Ordinate CM increaſes, their 
Difference rH decreaſes; whence 


xx + yy — yy se, which is 4 


Whencet : 122752 
E 


general * for finding 
the Point of Inflexion or Retro- 
greſſioͤn. 


Ix- 


IN 


fxronMED STARS, are ſuch of 
the fixed Stars, as are not caſt 
into, or ranged under any Form. 
See Sporades. 

Ix GR Ess, in Aſtronomy, ſigni- 
fes the Sun's entring the firſt 
Scruple of one of the four Car- 
dinal Signs, eſpecially Aries. 

INHARMONICAL RELATION, a 
Term in Muſick. See Relation 
Inbarmonical. 

Ixscx1BED, in Geometry, a 
Figure is ſaid to be inſcribed in 
another, when all the Angles of 
the Figure inſcribed rouch ei- 
ther the Angles, Sides, or Planes 
of the other Figure. 

InsScRx1BED BoDIES. See Regu- 
lar Bodies. 

InoR DINATE PROPORTION, Is 
where the Order of the Terms 
are diſturbed. 

Inscx1BED HyPERBoLA,is ſuch 
an one as lies entirely within 
the Angle of its Aſymptotes, as 
the Conical Hyperbola doth, 

InsTANT, is an infinitely 
ſmall Part of Duration, or it is 
that Part of Duration that takes 
up the Time of only one Idea 
in our Minds, without the Suc- 
ceſhon of another, wherein we 
perceive no Succeſhon at all. 

No natural Effect can be pro- 
duced in an Inſtant. 

From whence follows the 
Reaſon why a Burden ſeems 
lighter to the Perſon carrying 
t in the Air, the faſter he 
moves; and why the faſter any 
one ſlides or ſcates upon Ice, 
the leſs liable the Ice is to break, 
or even bend. 

1 InTACT , are 2 Lines 

to which Curves do conti- 
nually approach, and yet never 
5 neet with them. Theſe are 
_ called 4fymptotes. Which 


IN 

IxTZO ERS, from the Latin 
Integum, ſignifies, in Arithme- 
tick, whole Numbers, in Con- 
tradiſtinction to Fractions. 

Id TENSsL ox, In Natural Phi- 
loſophy, ſignifies the Increaſe 
of the Power, or Energy of an 
Quality, ſuch as Heat, Cold, 
Sec. for all the Qualities, they 
ſay, they are intended and re- 
mitted, that is capable of In- 
creaſe and Diminution. 

The Intenſion of all Qualities 
increaſes reciprocally, as the 
Squares of the Diſtances from 
the Centre of the radiating Qua- 
lity decreaſes. 

InTERCALARY Day, is the 
odd Day put in or inſerted in the 
Leap-Year. 

INTERCEPTED Axts, a Term 
in Conick Sections, ſignifying 
ſame with Abſciſſa. Which 
ee. 

InTERCOLUMNATION, in Ar- 
chitecture, is the Space between 
two Columns, which, in the 
Dorick Order, is regulated ac- 
cording to the Diſtribution of 
Ornaments in the Frieze; but 
in other Orders, according to 
Vitruvius, is of five different 
Kinds, viz. Pieneftyle, Sy ſtyle, 
Euſtyle, Diaſtyle, an Aræoſtyle. 

This the Latins expreſs by the 
Word Intercolumnium. 

Ix T EREST, is the Sum rec- 
koned for the Lot or Forbearance 
of ſome principal Sum lent for 
(or due at) a certain Time, ac- 
cording to fome certain Rate ; 
and therefore is called Principal, 
becauſe it is the Sum that pro- 
creates the Intereſt, or — 
which the Intereſt is reckon- 
ed, and is either Simple or Com- 
pound. 

Id TEARZT Stur rk, is count- 


ed from the Principal only, and 
| is 


IN 
is eaſily computed by the Sim- 
ple or Compound Golden Rule, 
thus: | | | 
Let the principal Sum of the 
Intereſt be put into the firſt 
Place, and that which betoken- 
eth Time be in the ſecond Place, 
and the remaining in the third. 
Under this conditional Part 
place the two other Terms, 
each under its like, and there 
will be a Blank to ſupply under 
one of thoſe above, either under 
the firſt, ſecond, or third. See 
Compound Intereſt. 2 
INTERIOR PoLyGonN See 
Polygon Interior. 
INTERIOR TALus. 
Iss. = 
INTERNAL ANGLES. See An- 
gles Internal. 
IxNTERRU TIN, as ſome call 
it, is the ſame with Disjunction 


See Ta- 


or Proportion in Geometry, and 


is nored thus, (::) and ſigni- 
fieth the breaking off of rhe 
Ratio in the Middle of four 
Di junct or Diſcrete. Proportio- 
nals; as A: B:: C: D, that is, 
as A is to B :: Jos C to D. 

INT ERSECTIox, in Mathe- 
maticks, ſigniſies the cutting 
of one Line or Plane by ano- 
ther; thus we ſay, that the 
mutual Inter ſeqtion of two Planes 
is a Right Line. | | 
 InTERSTELLAR, a Word uſed 
by ſome Authors to expreſs thoſe 
Parts of the Univerſe that are 
without and beyond our ſolar 
Syſtem, and which areſuppoſed 
as Planetary Syſtems moving 
round each Fixed Star as the 
Centre of their Motion, as the 
Sun is of ours; and if it be 
true, as tis not improbable, 
that each Fixed Star may thus 
be a Sun to ſome habitable Orbs 
that may move round it, the In- 


LN 
terſtellar World will be infinſte. 
ly the great Part the Uni. 
yerſe. ü N 

Ix TERTIEs, in a Building, are 
thoſe ſmall Pieces of Timber 
that lie horizontally between 
the Sommers, or between them 
and the Cell or Rea ſon. 

IxTERVAL, in Muſick, is the 
Diſtance or Difference between 
any two Sounds, whereof one 
is more grave, and the other 
more acute. They make ſeyera] 
Diviſions of an Interval, as firk 
into Simple and Compound. The 


Simple Intervals are the Octave, 


and all that are within it, as the 
ſecond, third, fourth, fifth, 
ſixth, and ſeventh, with their 
Varieties. Compound ones are 
all thoſe that are greater than 
an Octave, as the niath, tenth, 
eleventh, c. with their Varic- 
ties. * 
An Interval is alſo divided 
into Juſt or True, and inte 
Falſe. All the above mentioned 
Intervals, with their Varieties; 
whether Major or Minor, are 
Juſt; but the Diminutive or Su- 
perfluous ones are all all Falſe, 
An Interval is alſo divided into 
a Conſonance and Diſſonance. 
Which ſe. 

INTERVAL. of the Fits of eaſy 
Reſtexion, and of eaſy Tranſmiſſion 
of the Rays of Light, is the 
Spaces. between eyery, Return 
of the Fit and the next Return 

Theſe Intervals Sir Iſaac Neu- 
ton ſhews how to colle&; and 
thence to determine whether 
the Rays ſhall be reflected or 
tranſmitred at -their ſubſequent 
Incidence on any pellucid Me- 
dium. * 

Ix TEs TIN E Motion of the Parts 
of Fluids. Where the attracting 


Corpuicles of any Fluid are 
| elaſtick, 


= — n — —_— 
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eaftick, they muſt neceſſarily 
produce an Inteſtine Motion; 
and this, greater or leſſer, ac- 


cording to the Degrees of their 


Elaſticity and attractive Forces. 

For two Elaftick Particles, 
after Meeting, will fly from one 
another (abſtracting from the 
Reſiſtance of the Medium) with 
the ſame Degree of Velocity that 
they met together with; 

But when, in leaping back 
from one another, they ap- 
roach other Particles, the 
elocity will be enereaſed. 
IxVERKSE Method of Flu#tons, is 
the Method of finding the flow- 
ing Quantity from the Fluxion 
girxen, and is the ſame with 
what the foreign Mathemati- 
clans call the Calculus Integralis. 
The flowing Quantity of a 
Fluxion may be had by adding 
1 to the Index of the flowing 
Quantity, and dividing the Sum 
by the fluxionary Letter, and 
by the new Index, and the Quo- 
tent is the lowing Quantity of 

that Fluxion. 


As if the flowing Quantity 
of the Fluxion m & were 
required, inereaſe the Index of 
the flowing Quantity x by 1, 
and then we have mz” x, which 
divide by the new Index m, and 


by the fluxionary Letter x, and 
there will ariſe x” for the flow- 
ing Quantity required. 
IxVEAsE Method of Tangents, 
b the Method of finding an E- 
quation to expreſs the Nature 
of a Curve in an Equation ex- 
preſſed in the neareſt Terms. 

IVVERSR PROꝶORTIOoN, or 
Proportion by Inverſion. See Pro- 
portion, 

Invezxss Ratio, is the Aſ- 
uaption of the Conſequent to 


IN 
the Antecedent, like as the 
Antecedent to the Conſequent; 
as if A: B:: C: D; then by In- 
verſion of Ratio's B: 4: : D: C. 


Ix volurx Ficus. The 
Curve AMM (ſee Evolute Curves) 


is what is called an Involute Curve 


Fignre. 

 Invorvtion, in Algebra, is 
the raiſing up any Quanti 
from its Root to any other aſ- 
ſigned; as ſuppoſe were 
to be ſquared, or raiſed up to 
its Second Power, they ſay in- 
volve — that is, multiply it 
into itſelf, and it will produce 
aa +2 ab +bb. 

INWAXD FraxnxinG ANGLE, 
in Fortification, is made by the 
Courtin, and the Razant Flank- 
ing Line of Defence. 

lIonicx Orpxs, in Architec- 
ture, is the third Order, and is 
a kind of Mean between the 
the ſtrong and delicate Orders. 
Its Capital is adorned with Vo- 
lutes, and its Cornice with Den- 
ticules. 

1. The Promotions of this 
Pillar, as they are taken from 
the famous one in the Temple 
of Fortuna Virulis at Rome, now 
the Church of St. Mary the . 
egyptian, are theſe: . 

2. The entire Order from the 
Superficies of the Area to the 
Cornice, are twenty two Mo- 
dules, or eleven Diameters. 

3. The Column, with its 
Baſe and Capital, contains eigh- 
teen Modules. | 

4. The Entablature (i. e. the 
Architrave, Frieſe, and Cornice) 
contain four Modules. 

5- The Volata of the Capital 
is of an oval Form: 

6. 'The Columns in this Order 
are often hollowed, and fur- 
rowed with twenty fout Gutters; 

* and 


. 

and ſometimes tis done only to 
the third Part of the Column, 
\ | reckoning from the Bottom, and 
"then that third Part hath 1ts 
Gutters filled with little Rods or 
Battoons, all the Parts of the 
Hollow above being left empty. 
"  Inrs, is that fibrous Circle 
next to the Pupil of the Eye, 
diſtinguiſh'd with Variety of 

Colours. See Uvea Membrana. 

"Tis ſo called from its Simili- 
rude to a Rainbow, (in Latin 
Iris.) 

Alſothoſe changeable Colours 
which ſometimes appear in the 
Glaſſes of Teleſcopes, Micro- 
ſeropes, &c. are called Ires for 
the ſame Reaſon; as b that 
Coloured Specrum, which a 
Trianguler Priſmatick Glaſs, 
will project on a Wall, when 
placed (at a due Angle) in the 
Sun-Beams. See Rainbow. 

IX RATIONAL NUMBERS. See 
Sud Numbers. ö 
IꝝIAATIONVAL QUANTITIES» 

See Rational Quantities. 

IR&aEGULAR BODIES, are So- 
lids which are not terminated 
by equal and like Surfaces. 


Ia R EGULAR FORTIFICA TION». 


| Fortification, 
. IRREGULAR Lirxngs or Curves. 


See Regular. 
Isacon, in Geometry, is 
ſometimes uſed for a Figure 
conſiſting of equal Angles. 
IsLEs, in Architecture, are 
Sides, or Wings of a Building. 
Isocukox k. Vibrations of a 
Pendulum are ſuch as are made 
in the ſame Space of Time, as 
L all the Vibrations or Springs of 
1 the ſame Pendulum are; whe- 


ther the Arks it deſcribes be 
_- longer-or ſhorter ; for when ir 
ddeſeribes a ſhorter Ark, it moves 


ſo much the foyer, and when 


” "18 
a long one, proportionably fat: 
ter. 

2 r is that in 
which a heavy Body is ſuppoſed 
to deſcend — 5 
leration: And the excellent 
G. G. Leibnitz, in the Act. Erud, 
Lip/. for Feb. 1689. hath a Dif. 
courſe onthis Subje&. In which 
he ſhews, That an heavy Body, 
with a Degree of Velocity ac- 
quired by the Deſcent fron 
any Height, may deſcend fron 
the ſame Point by an infinite 
Number of Iſochronal Curve, 
and which are all of the ſame 
Species, differing from one ano- 
ther only in the Magnitude 0 
their Parameters; ſuch as are 
all the Quadrato Cubical Pan. 
boloids, and conſequently ſimi. 
lar to one another. 

He ſhews alſo there, how to 
find a Line, in which a heayy 
Body deſcending, ſhall recede 
uniformly from a given Point, 
or approach uniformly to it. 

ISoMteR1A, in Algebra, is the 

ſame with Converſion of Equation, 
(See Equations, N®. 1.) or of 
Clearing any Equation from Frac- 
tions. 
Is0pgrRIMETRICAL Fru, 
in Geometry, are ſuch as hare 
equal Perimeters or Circumfe- 
rences. 

1. Of Iſoperimetrical Regular 
Figures, that is the greateſt that 
contains the greater Number of 
Sides, or the moſt Angles, and 
conſequently a Circle is the 
greateſt of all Figures that hare 
the ſame Ambit as it has. 

2. Of two Foperimetricd 
Triangles, having the ſame Baſe, 
whereof two Sides of one are 
equal, and of the other ur 
equal, that is the greater, whole 
two Sides are equal. 

b | 4. 9 
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3. Of Iſoperimetrieal Figures, 
whoſe Sides are equal in Num- 
ber, that is the greateſt, which 
is Equilateral and Equiangular. 
From hence follows that com- 
mon Problem of making the 
Hedging or Walling, that will 
wall in one Acre, or even any 
determinate Number of Acres, 
(which call a,) will hedge or wall 
in any greater given Number of 
Acres, be it what it will. Which 
let be b, as likewiſe always a 
Square. Now call x one Side of 
an Oblong, ( whoſe Area is the 
Number of Acres a) then will 


de the other Side, and 22 2x 
* 


x 
will be the Ambit of the Oblong. 
Which muſt be equal to four 
Times the Square Rogt of ö, 


thatis, 2— ZAV. Whence 
by 


theValue of x will be eaſy had,and 
you may make infinite Numbers 
of Squares and Oblongs that have 
the ſame Ambit, and yet ſhall 
have different Given Area's, 
See the Operation. 

Let / bad. 

Then 2 a-+4 xx 


And a2 xx=2 dx. 
Alſo 2 xx — 2dx==—4 


And xx — Ad 2 
2 


e eee 
xx Sr 7 
2 V 2 


Whence 


. _ 
| wh hart 4 
RF \ Rey 


As if one Side of the Square 
210, and one Side of an Oblon 


ig, and the other 1, then wil 


0 — —— — 4 — 
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the Ambits of that Square and 
Oblong be equal, viz. each 40, 
and yet the Area of the Square 
will be 100, and of the Oblong 
but 19. 

Is0s5cELEs TaIAN GLE. See 
Triangle. 

Is runs, in Geography, is a 
little Neck, or Part of Land 
joining & Peninſula to the Con- 
tinent. 

Jur1ian PER Iod, is a Cycle of 
7980 Conſecutive Years, pro- 
duced by the continual Multi- 
plication of the three Cycles, 
viz. That of the Sun of 28 Years, 
that of the Moon of 19Years,and 
that of the Indiction of 15 Years ; 
ſo that this Epocha, although but 
artificial or feigned, ( and which 
was the Invention of the famous 
Julius Scaliger) is yet of very 
good Uſe; in that every Year 
within the Period is diſtinguiſh= 
able by a certain peculiar Cha- 
rater; for the Year of the Sun, 
Moon, and Indiction, will not be 
the ſame again, till the whole 
7980 Years be revolved. Sca- 
liger fixed the Beginning of this 
Period 764 Years ore the 
Creation. 

For the finding the Year of 
the Fulian Period, you have this 
Rule, ; 

Multiply the Slay Cycle b 
4345, the Lunar by 4200, an 
the Indiction by 6g16 : 

Then divide the Sum of the 
Products by 7980, and the Re- 
mainder of the Diviſion ( with- 
out haying regard to the Que- 
tient) ſhall be the Year en- 
quired after. | 

JvL1an YEAR, is the old Ac- 
count of the Year, inſtituted by 
Fulins Ceſar, which to this Day 
we uſe in England, and call it the 
Old Style, in Contra-Diſtinction 

ö to 


10 


to the New Account, framed by 


Pope Gregory, which is eleven 
Pays before ours, and is called 
the New Style. 

Jue1TER, the Name of one of 
the Planets. This is the biggeſt 
of all the Planets: It is diftant 
from the Sun at a mean Rate 

201. Its Excentricity is 250- 
he Inclination of its Orbit is 
1. 20. Its Periodical Time is 
43332 Days, 12 Hours, and it 
revolves about its Axis in nine 
Hours 56 Minutes. The Magni- 
tude of Fupiter is about 2460 
Times greater than our Earth. 
1. In the Year 1664, Campani, 
by helpof an excellentTeleſcope, 
obſerrd certain Protuberances, 
and Inequalities in the Surface 
of this Planet. As alſo the Sha- 
dow of his Satellites, and kept 
his Eye upon them till they went 
off the Disk. 

2, In the ſame Year, May 9. 
two Hours, P. M. Mr. Hook, 
with a Teleſcope of twelve Foot, 
_ obſerved a ſmall Spot in the big- 
geſt of the three obſcurer Belts 
of Fupiter; and within two Hours 
after he found that the ſaid Spot 
had moved from Eaſt to Weſt 
above half the Length of the 
Diameter of Jupiter. 

3. Mr. Caſſini obſerved alſo, 
near the ſame Time, a perma- 
nent Spot in the Disk of Jupiter j 
by whoſe Help he not only found 
that Fuſiter turns about upon his 
own Axis, but alſo the Time of 
fack Converſion, which he efti- 


mares to be nine Hours, and 56 


Minutes : Which was alſo con- 
firm's by better Obſervations of 
a Spot in the Year 1691, the 
Equatorial Diameter of Fupiter 
to his Polar one. Sir Haac Neew- 
ten computes to be as 40.4 to 
39 3* 


| at the other, commonly uſed 


K. 


ALEN DAR. See C 
lendar. 

KAlEN DS. See Calends. 

Key, in Muſick, is a certain 
Tone, whereto every Compoſ. 
tion, whether it be long er 
ſhort, ought to be fitted or de 
ſigned ; and this Key is ſaid 9 
be either flat or ſharp, not i 
reſpe& of irs own Nature, bu 
with relation to the flat or ſhay 
Third, which is joined with it, 

Knors. There are two Sorts 
of Knots uſed at Sea: One they 
call a Bowling-Knot, becauſe by 
this Knor the Bowling-Bridle 
are faſten'd to the Crenyle, 
This is very fat, and will no: 
flip. 

The other is a Wall-Knot; 
which is a round Knob, or Knot, 
made with three Strands of: 
Rope. 'This Knot ſerves for the 
Top-Sail, Sheet, and Stoppers. 

The Diviſions of the Log 
Line are thus called. Theſe ar 
uſually ſeven Fathom, or for) 
two Feet aſunder, but they ſhoul! 
be fifty Feet; and then as many 
Knots as the Log-Line runs out 
in half a Minute, ſo many Mile 
doth the Ship ſail in an Hour; 
fuppoling her to keep going at 
any equal Rate, and allowing 
for Laws, Lee-Way, Cc. 


1 * 1 _ — 


L. 
ABEL, is a long thin Brab 
Ruler, with a ſmall Sight 
at one End, and a Centre-Hole 


with 
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with a Tangent-Line on the Edge 
of a Circumferentre, to ta 
Altitudes, Op C. 

Lacuna, in Architecture, is 
an arched Roof or Ceiling, more 
eſpecially the Planking or Floor- 
ing above the Porticoes. 

LavLE, an Inftrument to load 

t Guns with Powder. It 
ought to be ſo 1 
two Ladles-full may charge the 
piece; therefore their Breadth 
muſt be two Diameters of the 
Shot, and their Length for double- 
fortified Cannon 2 and + of the 
Shot; for ordinary Cannon it 
muſt not exceed 2; but for Cul- 
yerins and Demi-Culyerins, it 
may be three Diameters of the 
Shot, and 3 and + for leſſer 
Pieces, in order to load at twice: 
It you will load at once, this 
Length of the Ladle muſt be 
doubled. And obſerve this, that 
a Ladle nine Balls in Length, 
and two Balls in Breadth, will 
hold juſt the Weight of the Iron 
Shot in Powder. 

LAM ADTIAS, a kind of bearded 
Comet, reſembling a burning 
Lamp, being of ſeveral Shapes ; 
for ſometimes its Flame or Blaze 
runs tapering upwards like unto 
a Sword, and ſometimes it is 
double or treble pointed. 

Lancrgr-Snor, is a fort of 
Shot uſed at Sea. It is made of 
two Bars of Iron, with a Joint in 
the Middle, by which Means it 
can be ſhorten'd, and ſo put the 
better into the Gun; and at each 
End there is an Half. Bullet, ei- 
ther of Lead or Iron. When tis 
diſcharged, it flies out atLength, 
and is of Uſe to cut the Enemy's 


Digging, Sc. 

LaxsoAAD, the Left-Hand 
vide of a Ship, when you ſtand 
with your Face to the Head. 
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LAx MER, a flat ſquare Member 
in Architecture, which is placed 
on the Cornice below the Cyma- 
tium, and jets out fartheſt; be- 
ing ſo called from its Uſe, which 
is to difperſe the Water, and to 
cauſe it to fall at a Diſtance from 
the Wall, Drop by Drop, or, as 
it were, by Tears: For Larme, in 
French, ſignifies Tear. Sec Corona. 

LATERKAL EQ uation, in Al- 

ebra, is the ſame with ſimple 
l which has but one 
Root, and may be conſtructed 
by Straight Lines only. 

LarT10x, is the Tranſlation or 
Motion of a Body from one Place 
to another in a Right Line; and 
ſo is much the ſame as Locat 
Motion. 
| Lartrirvups of 2 Place, is an 
Arch of the Meridian of that 
Place, intercepted between its 
Zenith and the Equator ; or 'tis 
an Arch of the Meridian inter- 
cepred between the Pole and the 
Horizon; and therefore is called 
the Poles Heights. 

LarTituDE, in Navigation, is 
the Diſtance of a Ship from the 
Equinoctial, either North or 
South, and is counted on the 
Meridian ; ſo that if a Ship ſails 
towards the Equinoctial, ſhe is 
ſaid to depreſs the Pole; but if 
ſhe ſails from the Equino&ial, 
either North or South, her Way 
gained thus is called Her Diffe- 
rence of Latitude. | 

e Star, or Planet, 
is its Diſtance from the Ecliprick, 
being an Arch of a Circle of 
Longitude, reckoned from th# 
Ecliptick towards its Poles. 

LaTiTuDE HELIOCENTRICK 
of a Planet. See Heliocentrich. 

Larus Rectum, a Term in 
Conicks, being the ſame with 
the Parameter. Which ſee. 
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to the New Account, framed by 
Pope Gregory, which is eleven 
Pays before ours, and is called 
the New Style. 

JuerrEr, the Name of one of 
the Planets. This is the biggeſt 
of all the Planets: It is diftant 
from the Sun at a mean Rate 

201. Its Excentricity is 250. 

he Inclination of its Orbit is 
1. 200. Its Periodical Time is 
43332 Days, 12 Hours, and it 
revolves about its Axis in nine 
Hours 56 Minutes. The Magni- 
tude of Fupiter is about 2460 
Times greater than our Earth. 
1. In the Year 1664, Campani, 
by helpof an excellentTeleſcope, 
obſervd certain Protuberances, 
and Inequalities in the Surface 
of this Planet. As alſo the Sha- 
dow of his Satellites, and kept 
his Eye upon them till they went 
off the Disk. 

2, In the ſame Year, May 9. 
two Hours, P. Ad. Mr. Hook, 
with a Teleſcope of twelve Foot, 
obſerved a ſmall Spot in the big- 
geſt of the three obſcurer Belts 
of Fupiter; and within two Hours 
afrer he found that the ſaid Spot 
had moved from Eaſt to Weſt 
above half the Length of the 
Diameter of Fupiter. 

3. Mr. Caſſini obſerved alſo, 
near the ſame Time, a perma- 
nent Spot in the Disk of 1 z 
by whoſe Help he not only found 
that Fufiter turns about upon his 
own Axis, but alſo the Time of 
fuck Converſion, which he efti- 


mates to be nine Hours, and 56 


Minutes : Which was alſo con- 
firm's by better Obſervations of 
a Spot in the Year 1691, the 
Equatorial Diameter of Jupiter 
to his Polar one. Sir aac New- 
ten computes to be as 404 to 
39 5* 


L A 


1 


K. 


ALEN DAR. See Ca- 
lendar. 

KAlEN DS. See Calends. 

Key, in Muſick, is a certain 
Tone, whereto every Compoſi- 
tion, whether it be long or 
ſhort, ought to be fitted or de- 
ſigned; and this Key is ſaid to 
be either flat or ſharp, not in 
reſpe& of its own Nature, but 
with relation to the flat or ſharp 
Third, which is joined with it. 

KNors. There are two Sorts 
of Knots uſed at Sea : One they 
call a Bowling-Knot, becauſe by 
this Knot the Bowling-Bridles 
are faſten'd to the Crenyles, 
— is very faſt, and will not 

i 

The other is a Wall-Knot; 
which is a round Knob, or Knot, 
made with three Strands of a 
Rope. This Knot ſerves for the 
Top-Sail, Sheet, and Stoppers. 

The Diviſions of the Log- 
Line are thus called. Theſe are 
uſually feyen Fathom, or forty 
two Feet aſunder, but they ſhould 
be fifty Feet; and then as many 
Knots as the Log-Line runs out 
in half a Minute, ſo many Miles 
doth the Ship ſail in an Hour; 
fuppoling her to keep going at 
any equal Rate, and allowing 
for Yaws, Lee-Way, Cc. 
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ABEL, is a long thin Braſs 


Ruler, with a ſmall Sight 
at one End, and a Centre-Hole 


| at the other, commonly uſed 


with 


x 
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with a Tangent-Line on the Edge 


of a Circumferentre, to take 


Altitudes, S C. 

Lacunar, in Architecture, is 
an arched Roof or Ceiling, more 
eſpecially the Planking or Floor- 
ing above the Porticoes. 

LavLx, an Inftrument to load 
great Guns with Powder. It 
ought to be ſo 1 that 
two Ladles-full may charge the 
Piece; therefore their Breadth 
muſt be two Diameters of the 
Shot, and their Length for double- 
fortified Cannon 2 and + of the 
Shot; for ordinary Cannon it 
muſt not exceed 2 ; but for Cul- 
yerins and Demi-Culyerins, it 
may be three Diameters of the 
Shot, and 3 and + for leſſer 
Pieces, in order to load at twice: 
If you will load at once, this 
Length of the Ladle muſt be 
doubled. And obſerve this, that 
a Ladle nine Balls in Length, 
and two Balls in Breadth, will 
hold juſt the Weight of the Iron 
Shot in Powder. 

LamraDras,a kind of bearded 
Comet, reſembling a burning 
Lamp, being of ſeveral Shapes ; 
for ſometimes its Flame or Blaze 
runs tapering upwards like unto 
a Sword, and ſometimes it is 
double or treble pointed. 

Lancrer-Snor, is a fort of 
Shot uſed at Sea. It is made of 
two Bars of Iron, with a Joint in 
the Middle, by which Means it 
can be ſhorten'd, and ſo put the 
berter into tne Gun; and at each 
End there is an Half-Bullet, ei- 
ther of Lead or Iron. When *tis 
diſcharged, it flies out at Length, 


and is of Uſe to cut the Enemy's 


Rigging, Sc. 
aRBOARD, the Left-Hand 
Side of a Ship, when you ſtand 


with your Face to the Head. 
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LaxMmEN,a flat ſquare Member 
in Architecture, which is placed 
on the Cornice below the Cyma- 
tium, and jets out fartheſt; be- 
ing ſo called from its Uſe, which 
is to difperſe the Water, and to 
cauſe it to fall at a Diſtance from 
the Wall, Drop by Drop, or, as 
it were, by Tears : For Larme, in 
French, ſignifies Tear. Sec Corona. 

LATERAL Eo vation, in Al- 

ebra, is the ſame with ſimple 
8 which has but one 
Root, and may be conſtructed 
by Straight Lines only. 

Lario, 1s the Tranſlation or 
Motion of a Body from one Place 
to another in a Right Line; and 
ſo is much the ſame as Local 
Motion. 
| Latirvps of 4 Place, is an 
Arch of the Meridian of that 
Place, intercepted between its 
Zenith and the Equator ; or 'tis 
an Arch of the Meridian inter- 
cepred between the Pole and the 
Horizon; and therefore is called 
the Poles Height. 

LarirvuDe, in Navigation, is 
the Diſtance of a Ship from the 
Equinoctial, either North or 
South, and is counted on the 
Meridian ; ſo that if a Ship ſails 
towards the EquinoCial, ſhe is 
ſaid to depreſs the Pole; but if 
ſhe ſails from the Equinoctial, 
either North or South, her Way 
gained thus is called Her Diffe- 
rence of Latitude. 

8 Star, or Planet, 
is its Diſtance from the Ecliprick, 
being an Arch of a Circle of 
Longitude, reckoned from ths 
Ecliptick towards its Poles. 

LaTiTupeE HEriOCENTRICK 
of a Planet. See Heliocentrich. 

Latus REcTtum, a Term in 
Conicks, being the ſame with 
the Parameter. Which ſee. 
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Larus TransVverSUM of the 
Hyperbola, is a Right Line lying 
between the Vertexes of the two 
oppoſite Sections; or that Part 
of the common Axis, which 1s 
between the Vertexes of the Up- 
per and Lower Cone, as the 
Line E D, in the following 


Figure. 
=P 
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Larvs PaINAR TUN, is a Right 
Line belonging to a Conick Sec- 
tion, drawn through the Vertex 
of the Section of the Cong, and 
within it, as the Line EZ or DD 
in the preceding Figure. 

Lr AP- TEAM, or BissEXTILE, 
is every fourth Year; and is ſo 
called from its leaping a Day 
more that Year than in a Com- 


mon Year: For in the Common 


Year any fixed Day of a Month 
changeth ' ſucceſſively the Day 
of the Week: If the Year be di- 
vided by 4; if nothing remains, 
tis Leap-Year ; but if 1, 2, or 3, 
it is ſo many Years after Leap- 
Year. | 

LEAVER. See Lever. 

Lteavxs, are the Notches of 
the Pinion of a Watch. See 
Pinion. | : 

LzE, a Sea Term, by which 
3s generally meant the Part op- 
poſite to the Wind, 


L E 


Los of a Triangle. When one 
Side of a Triangle is taken as a 
Baſe, the other two are called 
Legs. | 
LEemma,isa Term uſed chiefly 
by Mathematicians, and ſignifies 
a Propoſition, which ſerves pre- 
viouſly to prepare the Way for 
the more eaſy Apprehenſion of 
the Demonſtration of ſome Theo- 
rem, or for the Conſtruction of 
ſome Problem. | 

Lexs, is a Term in Opticks 
for a ſmall Convex, or Plano- 
Convex, a Concaye, or Concayo- 
Convex Glaſs. 

LEo, is the fifth of the twelve 
Signs of the Zodiach, and is 
mark'd thus H. 

Lerus, the Hare, a Southern 
Conſtellation, containing thirteen 
Stars. 

LssEx CixcrEs of the Sphere, 

are thoſe whoſe Planes do not 
paſs through the Centre of the 
Sphere; and which do not di- 
vide the Globe into two equal 
Parts, but are parallel to the 
greater Circles ; as the Tropicks 
and Polar Circles, and all Pa- 
rallels of Declination and Alti- 
tude; which latter being paral- 
lel to the Horizon, are called 
Almacanters, 
Levaxt, in Geography, is 
properly the Eaftern-Side of any 
Continent or Country, or that on 
which the Sun riſes ; but now, 
with our Seamen, it ſignifies the 
Mediterranean Sea, and eſpecially 
the Eaſtern Part of it; and our 
Trade thitheris called the Levant 
Trade ; and a Wind that blows 
from thence out of the Streights- 
Mouth, is called a Levant Wind, 

LEVEL, is an Inſtrument where- 
by we find an Horizontal Line, 
and continue it out at Pleaſure, 
and by this Means find the true 

Re CAE Level 


L E 
Level for conveying Water to 


ſupply Towns, make Rivers 
navigable, drain Bogs, Ec. 
Of theſe Inſtruments there are 
ſeveral Kinds, of which a very 
good one for ſhort Diſtances, is 
this following; which conſiſts of 
a round Tube of Braſs or other 
Matter about three Foot long, 
and about an Inch in Diameter, 


bent up ſquare at both Ends to 


receive two Glaſs-Tubes of three 
or four Inches, faſten'd to them. 
In this Tube is pour'd common 
or colour'd Water through one 
of the Ends, until there is ſo 
much as to appear in the Glaſs- 
Tubes. This Inſtrument being 


LE 


ſet upon a 'Three-legged Staff, 
is fit for uſe. 

There are many more nice 
and compound Inftruments of 
this Kind ; as may be ſeen in 
Mr. De la Hire's and Picard's 
Treatiſes of Levelling ; in Mr. 
Bion's Book of Mathematical In- 

uments, and in the Tranſa#ions 
vf the London and Paris Royal So- 
cieties. 

LEvELtinG, is the Art of 
finding a true Horizontal Line, 
or the Difference of Aſcent or 
Deſcent berween any two Places, 
in order to drain Moors, Marſhes, 
and Moraſſes, c. or to convey 
Water from Place te Place. 


If a Station be taken more than fifty 


French Fathoms, 
from 
rections. 


it muſt be corrected 


the following Table of Cor- 
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Lever, the ſecond mechanical Bower is a Maximum, will be 
Pocver,is an inflexibleRight Line, 
made uſe of to raiſe Weights, 
either weighing nothing it ſelf, 
or of ſuch Weight as may be ba- 
lanced. The Leyer is threefold. 


to theWeight P, as FN to FM. 
For it is as FR to FM, that is, 
FN to FP; and as FP to FM, 
that is, as FN XFP: FM XxX FP. 
And fince FP is in both : there- 
fore as FN: FM. 

The Action of a Power P, and 
the Reſiſtance of the Weight A, 
encreaſe in proportion to their 
Diſtance from the Fulerum ; and 
therefore that a Power may be 
able to ſuſtain a Weight, it is 
required, that the Diftance of 
the Point in the Lever to which 
it is applied, be to the Diſtance 
of the Weight, as the Weight 
to the Intenſity of the Power; 
which, if it be ever ſo little in- 
creaſed, will raiſe the Weight. 

Lzv1r y, is the Diminution or 


1. Sometimes the Fulcrum is Want of Weight in any Body, 
placed between the Weight and yyhen compared with another 


the Power, 


that is heavier; and in this Senſ- 


2. Sometimes the Weight is js oppoſed to Gravity. | 


between the Fulcrum and the 


Power. 


3- And ofcen alſo the Power 
acts between the Weight and the 


Fulcrum F. 


Ml 
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If FM be a Lever, and the 
Weight P hangs any where 
thereon, and FR be the Horizon, 
then the Power M chat will keep 
the Weight P at any Elevation, 
MFR, acting in the Direction 
S M, ! to FM, in 
which Directionthe Action of the 


Linn A, one of the twelve Signs 
of the Zodiack, being exactly op- 
poſite to Aries. | 

Lion ATIOx of the Moon, (ſee 
Eve#ion) is of three Kinds. 

1. Her Libration in Longitude; 
which is a Motion ariſing from 
the Plane of that Meridian of 
the Moon, (which is always, 
nearly, turned towards us,) be- 


§ ing directed not to the Earth, 


but towards the other Focus of 
the Moon's Elliptical Orbit; and 
ſo to an Eye on the Earth ſhe 
ſeems to Librate to, And again 
inLongitude, or according to the 
Order of the Signs in the Zodiack, 
this Libration 1s of no . 
twice in each Periodical Month, 
viz. when the Moon is in her 4 
pog aum, and in her Perigæum; for 
the Plane of her Meridian above 
mention'd, is directed alike to 
both the Foci. 
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2. Her Libration in Latitude; 
which ariſes from hence, That 
her Axis not being perpendicular 
to the Plane of her Orbit, but 
inclined to it, ſometimes one of 
her Poles, and ſometimes the o- 
ther, will nod (as they call it) or 
dip a little towards the Earth, 
(as is the Caſe of the Poles of the 
Earth towards the Sun;) and con- 
ſequently ſhe will appear to Li- 
brate a little, and to ſhew ſome- 
times more of her Spots, and 
ſometimes leſs of them, towards 
each Pole; which Libration de- 
pending on the Poſition of the 
Moon, in reſpe& of the Nodes 
of her Orbit with the Eeliptiek, 
(and her Axis being perpendicu- 
lar nearly to the Plane of the 
Eeliptiek) is very properly ſaid 
to be in Latitude. 

. And this is compleated in 
the Space of the Moon's Periodi- 
cal Month, or rather, while the 
Moon 1s returning again to the 
ſame Poſition, in reſpe@ of her 
Nodes. 

4. There is alſo a third kind 
of Libration; by which it hap- 
pens, that though another Part 
of her is not really obyerted to 
the Earth, as in the former Li- 
bration, yet another is illumi- 
nated by the Sun : For fince her 
Axis is perpendicular nearly to 
the Plane of the Ecliptick, when 
the Moon is moſt Southerly, in 
reſpe& of the Ecliptick North - 
Pole, ſome Parts nearly adja- 
cent to it will be illuminated by 
the Sun; while, on the contrary, 
the South-Pole will be in Dark- 
neſs. In this Caſe therefore, 'if 
it happens that the Sun be in the 
ſame Line with the Moon's'Sou- 
thern Limir, then will ſhe, as 
ſhe proceeds from Conjunction 
with the Sun towards her aſcend- 
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ing Node, appear to dip her 
Northern Polar Parts a little in- 
ro the dark Hemiſphere, and to 
raiſe her Southern Polar Parts as 
much into the Light. And the 
contrary to this will happen the 
next Fortnight, while the New 

Moon is deſcending from her 
Northern Limit; for then her 
NorthernPglar Parts will appear 
to Emerge but of Darkneſs, and 
the Southern Polar Parts to dip 
into it: And this ſeeming Libra- 
tion, or rather theſe Effects of 
the former Libration in Latitude, 
depending upon the Light of the 
Sun, will be compleared in her 
Synodical Month. Greg. Aſtron. 
Lib. 4. Sec. 10. | 

LisTixG PikeEs, are Parts of 
a Clock which dolifr up and un- 
lock the Detents in the Clock- 
part. 
Lion r, is Fire entring our 
Eyes in ſtraight Lines; and by 
the Motion thereof that it com- 
municates to the Fibres in the 
bottom of the Eye, it excites 
the Idea of Light. 

1. A rectilinear Motion is the 
Motion of Light, as it appears 
from its being eaſily ſtopped by 
an Obſtacle. 

2. And that an irregular Mo- 
tion is more proper for it, may 
be proved, becauſe the Rays 
that come directly from the Sun 
to the top of a Mountain, pro- 
duces no Heat; whilſt in the 
Valley, where the Rays are agi- 
tated with an irregular Motion 
by ſeveral Reflexions, there is 
often produced a very intenſe 
Heat. 

That there is Light where 
there 1s not Fire, is beyond all 
doubt ; for we daily ſec hot Bo- 
dies that do not ſhine. | 

4. As to the Motion of Light, 

it 
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it is plain, that it is performed 
in Right Lines; but whether ir 
be Succeſhye or Inftantaneous, 
is * ; that Is, whether at 
the ſame Moment that à Body 
begins to ſhine, the Light is ſen- 
fible at any Diſtance; or whe- 
ther the Light goes on ſucceſ- 
ſively to Places more and more 
diſtant. | 

5- It ſcems clear to follow 
from ſeveral Aſtronomical Ob- 
ſervations, that that Motion is 
ſueceſſive, and Philoſophers did 
not long doubt of it; but by ſame 
later Obſervations, the Conclu- 
fions drawn from the former are 
weakened, and we are oblig-d 
to confeſs that the Motion of 
Light has ſomething unknown 
to us. h 

6. The Preſence of the Air is 
often neceſſary for the Produc- 
tion of Light. 

7. "Tis probable, that the Rays 
of Light which falt upon Bodies, 
and by that means are reflected 
or refracted, begin to bend be- 
fore they arrive at the Bodies; 
and that Light is reflected, re- 
fracted, and inflected by one and 
the ſame Principle, acting vari- 
ouſly in various Circumſtances. 

8. Tis probable alſo, that Bo- 
dies and Light act on each other: 
Bodies in emitting, reflect ing, re- 
fracting, and inflecting it; and 
Light, by heating them, and put- 
ing their Parts into a vibrating 
Motion, wherein Heat conſiſts. 

9. All fixed Bodies, when heat- 
ed beyond a certain Degree, do 
emit Light and Shine; and this 
Shining and Emiſhon of Light is 

robably cauſed by the vibratin 
Motions of the Parts; and a 
Bodies abounding with earthy 
Particles, and eſpecially when 
hey are ſulphureous, when their 
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Parts are ſufficiently agitated, 
do emit Light; whether this A- 
gitation be cauſed by Attrition, 
by Percuſſion, by Putre faction, 
or a vital Motion in an Animal 
Body, c. or any other way. 
Thus the Sca- water ſhines in a 
Storm; Quickſilver when ſha- 
ken in vacuo; a Cat's Back or a 
Horſe'sNeck rubbed by the Hand 
in the Dark ; Wood, Fleſh and 
Fiſh when Putrefied. 

10. Every viſible Point of any 
Obje& emits Rays of Light into 
all Parts, from whence that 


Point is viſible. 


Sir Iſaac Newton, in bis Opticks, 
propoſes the ſollowing Queries. 


1. Do not great Bodies con- 
ſervetheir Heat the longeſt, their 
Parts heating one another? and 
may not great Denſe and Fixed 
Bodies, when heated beyond a 
certain Degree, emit Light ſo co- 
plouſly, as by the Emiſſion and 
Reaction of its Light, and the 
Reflexions and Refractions of 
its Rays within its Pores to grow 


ſtill hotter, till it comes to a cer- 


tain Period of Heat, ſuch as is 
that of the Sun? And are not 
the Sun and fixed Stars, great 
Earths vehemently Hot, whaſe 
Heat is conſerved by the Great- 
neſs of the Bodies, and the mu- 
tual Actien and Reaction be- 
tween them, and the Light which 
they emit, and whoſe Parts are 
kept from fuming away, not on- 
iy by their Fixity, but alſo by the 
vaſt Weight and Denſity of the 
Atmoſpheres incumbent upon 
them, oh very ſtrongly com- 
preſhng. them, and condenſing 
the Vapours and Exhalations 
which ariſe from them ? For if 
Water be made warm in any 

pelluicid 
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pelluicid Veſſel emptied of Air, 
that Water in the Vacuum will 
bubble and boil as vehemently 
as 1t would in the open Airin a 
Veſſel ſet upon the Fire, till ic 
conceives a much greater Heat. 
For the weight of the incum- 
bent Atmoſphere keeps down 
the Vapours, and hinders the 
Water from boiling, until it 
grown much hotter than is requi- 
ite to make it boil in Vacuo. Al- 
ſo a Mixture of Tin and Lead 
being put upon a red hot Iron 
in Vacuo, emits a Fume and 
Flame; but the ſame Mixture 
inthe open Air, by reaſon of the 
incumbent Atmoſphere, does not 
ſo much as emit any Fume which 
can be percelyed by Sight. In 
like manner the great Weight of 
the Atmoſphere, which lies up- 
on the Globe of the Sun, may 
hinder Bodies there from riſing 
up, and going away from the 
Sun in the form of Vapours and 
Fumes, unleſs by means of a far 
greater Heat than that which on 
the Surface of our Earth would 
very eaſily turn them into Va- 
pours and Fumes. And the ſame 
great Weight may condenſe thoſe 
Vapours and Exhalations as ſoon 
as they ſhall at any time begin 
to aſcend from the Sun, and 
make them preſently fall back 
again into him, and by that 
Action increaſe his Heat much 
after the manner that in our 
Earth the Air increaſes the Heat 
of a Culinary Fire, And the 
ſame Weight may hinder the 
Globe of the Sun from being di- 
miniſhed, unleſs by the Emiſſion 
of Light, and a very ſmall quan- 
tity of Vapours and Exhalations. 
2. Do not ſeveral ſorts of Rays 
make Vibrations of ſeveral Big- 
neſſes, which according to 
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their Bigneſſes, excite Senſations 
of ſeveral Colours, much after 
the ſame manner that the Vibra- 
tions of the Air, according to 
their ſeveral Bigneſſes, excite 
Senſations of ſeveral Sounds ? 
And particularly, do not the moſt 
refrangible Rays excite the 
ſhorteſt Vibrations for making a 
Senſation of deep Violet, the 
leaſt refraggible, the largeſt for 
making «Wenfation of a deep 
Red, and the ſeveral interme- 
diate ſorts of Rays, Vibrations 
of ſeveral intermediate Bigneſſes 
to make Senſations of the ſeve- 
ral intermediate Colours? 

3- May not the Harmony and 
Diſcord of Colours ariſe from the 
Proportions of the Vibrations 
propagated through the Fibres 
of the Optick Nerves into the 
Brain, as the Harmony and Diſ- 
cord of Sounds ariſe from the 
Proportions of the Vibrations of 
the Air? For ſome Colours, if 
they be viewed together, arc a» 

recable to one another, as thoſe 
of Gold and Indigo, and others 
diſagree. 

II E QUanT1T1Es,In Algebra, 
are ſuch as are expreſſed by the 
ſame Letters equally repeated in 
each Quantity. Thus 5 b and 46, 
andto f fand 2 ff, are likeQuan- 
tities; 5b, and 45, and 10 ff. 
and 2 fff, are unlike ones; be- 
cauſe the Quantities have not 
every where the fame Dimen- 
ſions, nor are the Letters equally 
repeated. 

Lixs S16xs, in Algebra, are 
when both are Affir mati ve, or 
both Negative; but if one be Af- 
firmative, and the other Nega- 
tive, they are Unlike Signs. Thus 
+ 304, and + 24, have Like 
Signs, but —3 ff, and f, 
have Unlike Signs. 

| . Lis 
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Lx Frcures, in Geometry 
are ſuch as have their Angles e. 
qual, and the Sides about theſe 
equal Angles proportional. 


Lix E Ficus, are in the du- 


icate Ratio of their Homologe- 
us Sides. b 

Lix E Ax cuzs of à Circle, are 
ſuch as contain an equal Num- 
ber of Degrees. 

LIX E SOLID Frau., in Geo- 
metry, are ſuch as a Mbontained 
under like Planes, equal in 
Number. l 

Lixk SoLrp Ficurgs, are to 
one another in the duplicate Ratio 
of their Homologeus Sides. 

L198, fignifies the outermoſt 
Border or graduated Edge of an 
Aſtrolabe, Quardrant, or the like 
Mathematical Inſtrument; or the 
Circumference of the Primitive 
Arch in any Projection of the 
Sphere in Plano: Alſo the outer- 
moſt Border of the Sun's or 
Moon's Disk, in an Eclipſe of 
either Luminary. 

Lins Es, in Gunnery, are a 
kind of Tra in joined to the Car- 
riage of a Cannon upon a March; 
it is compoſed of two Shafts, 
wide enough to receive a Horſe 
between them (which Horſe is 
called the Fillet-Horſe.) Theſe 
Shafts are joined by two Bars of 
Wood, and a Bolt of Iron at the 
End, and have à Pair of ſmall 
Wheels. On the Axel- Tree riſes 
a ſtrong Iron Spike, on which 
the Train of the Carriage is put 
upon a March: But when a Gun 
is on Action, theſe Limbers are 
run out behind her. 

LIMIT 4 Planet, is the 
greateſt Heliocentrick Latitude. 
Which ſee. | 

IIMITED ProBLEM, figni- 
fies a Problem that hath but 
one, or a determined Number 
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of Solutions; as to make a Cir- 
cle paſs thro* three Points given, 
not lying in a Right Line, to de- 
ſcribe an Equilateral Triangle 
on a Line given, c. | 

Lixdcu-Pixs, are thoſe Pins 
that keep on the Carriage of a 
Piece of Ordnance. X 

Ling, a Line in Geometry, is 
a Quantity extended in Length 
only, and is ſuppoſed to have no 
Breadth or 'Thickneſs. It is made 
by the Motion of a Point. 

Lixs is alſo the 12th Part of 
an Inch. | 
Lixz of T 8 


place ” { ofa Planet is a 


Apparent right 
Ling CFarth's Centre ro- 
drawn3 Eye of the £ = | 
from Spectuor 9 
Planet, and continued as far as 
the fixed Stars. 

Lixs of Meaſures, in the Ste- 
reographick Projection of the 
Sphere in Plano, 1s that Line in 
which the Plane of a great Cir- 
cle perpendicular to the Plane 
of the Projedton and that ob- 
lique Circle which is projected, 
interſects the Plane of the Pro- 
jection: Or it is the common 
Section of a Plane paſſing thro? 
the Eye's Point, and thro* the 
Centre of the Primitive, and at 
Right Angles to any oblique Cir- 
ele which is to be projected, and 
in which the Centre and Pole of 
ſuch a Circle will be found. 

Lins of Direction of the 
Earth's Axis, in the Pythagorean 
Syſtem of Aſtronomy, 1s the Line 
connecting the two Poles of the 
Ecliptick, and of the Equator, 
when they are projected on the 
Plane of the former. 

LI E of the Section, in Per- 
ſpective, is the Interſection or 
contact of the plain to be pro- 

jected 
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jected with the Glaſs or Diapha- 
nous Plane. 

Lins of Lines, on the Sector, 
is a Scale of equal Parts on each 
Leg, and running from the Cen- 
tre. This is divided into 100 
equal Parts, and ſometimes into 
more, when the Inſtrument is 
large. 

LINE of Numbers. See Gun- 
ter's Line. 

Lins, in Fortification, is that 
which is drawn from one Point 
ro another, in delineating a 
Plane upon Paper: But in the 
Field it is ſomerimes taken for a 
Ditch bounded with its Para- 
per, and ſometimes for «a Row 
of Gabions, or Sacks of Earth, ex- 
tended in length on the Ground, 
to ſerve as a Shelter againſt the 
Enemy's Fire. Thus they ſay, 
when the Trenches were carried 
on within 3o Paces of the Gla- 
cis, We drew two Lines, one on 
the Right Hand, and the other 
on the Left, for a Place of Arms. 

Lrxns Caerrar, is that which 
is drawn from the Angle of the 
Gorge to the Angle of the Baſti- 
on. 

 IrxsCenTtRrRAL, is that which 
is drawn from the Angle of the 
Centre, to that of the Baſtion. 

Lixs of Defence, is that which 
repreſents the Courſe of the Bul- 
tet of any ſort of Fire-Arms, 
more eſpecially of a Muſquet- 
Ball, according to the Situation 
which it ought to have to defend 
the Face of the Baſtions. 

Lix E of Defence Fixed or Fichant, 
is that which is drawn from the 
Angle of the Curtain, to the 
flanked Angles of the oppoſite 
Baſtton ; nevertheleſs without 
touching the Face of the Baſti- 
on. This muſt never exceed 800 
Feet, which they reckon the Di- 
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ſtance a Muſquet-Ball will do 
Execution. 

LIxE of Defence Raxant, is that 
which being drawn from a cer- 
tain Point of its Curtain, raiſeth 
the Face of the oppoſite Baſtion. 
This is called alſo the Line of 
Defence Stringent or Flanking. . 

Ling of Approach, or of Attack, 
ſignifies the Work which the Be- 
ſiegers carry on under Covert, to 
gain the Moat, and the Body of 
the Place. 

Lix E of Circumvallation, is a 
Line or Trench cut by the Be- 
ſiegers within Cannon- Shot of 
the Place, which rangeth round 
their Camp, and ſecures its Quar- 
ters againſt the Relief of the Be- 
ſieged. 

Ling of Contravallation, is a 
Ditch bordered with a Paraper, 
which ſeryes to cover the Be- 
ſiegers on the Side of the Place, 
and to ſtop the Salleys of the Gar- 
riſon. 

Lings within fide, are the 
Moats towards the Place, to pre- 
vent the like Salleys. 

LI ESs without fide, are the 
Moats towards the Field, ro hin- 
der Relief. 

Links of Communication, are 
thoſe that run from one Work 
to another. But the Line of 
Communication, more eſpecially 
fo called, is a continued Trench, 
with which aCircumyallation or 
Contravallation is ſurrounded, 
and which maintains a Commu- 
nication with all its Forts, Re- 
doubts, and Terables. 

Ling of the Baſe, is a Right 
Line which joins the Points of 
the rwo neareſt Baſtions. 

To Line a Work, is to ſtren 
then a Rampart with a firm Wall, 
or to encompaſs a Parapet or 
Moat with a good Turff, &. 
Lin EA 
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Lis zA Ars1Dum, or the Line 
of the Apſes, in the old Aſtronomy, 
is a Line paſſing through the 
Center of the World, and of the 
Excentrick; and whoſe two Ends 
are, one the Apogeum, the other 
the Perigæum of the Planet. That 
part of this Line which lies be- 
tween the Center of the World 
and that of the Excentrick, is 
called the Excentricity. 

Lrxg of Greateſt or Leaſt Longi- 
tude of a Planet, is that Part of 
the Linea Apſidum reaching from 
the Center of theWorld to the A 
pogæum or Perigæum of the Planet. 

Lix E of Mean Longitude, is one 
drawn through the Center of the 
World at Right Angles to the Li- 
nea Apſidum, and is there a new 
Diameter of the Excentrick or 
Difterent; and its extream Points 
are called the Mean Longitude. 

Lins of the Mean Motion of the 
Fun, in the old Aſtronomy, is a 
Right Line drawn from the Cen- 
ter of the World as far as to the 
Zodiack of the Primum Mobile; and 
parallel to a Right Line drawn 
from the Center of the Excen- 
trick, to the Center of the Sun; 
which latter Line they call alſo 


the Line of the Mean Motion of 
the Sun in the Excentrick, to 


diſtinguiſh it from the former; 
which is the Line of Mean Mo- 
tion in the Zodiac of the Primum 
Mobile. 

Ling of the Sun's True Motion, 
is a Line drawn from the Center 
of the World to the Center of the 
Sun, and produced as far as the 
Zodiack of the Primum Mobile. 

Lid E HorrzonTAL, is a Right 
Line parallel to the Horizon. 

1. In Dialling, it is the com- 
mon Section of the Horizon and 
the Dial-Plane. a 

2. In Perſpective, it is the 
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common SeCtion of the Horizon- 
tal Plane, and that of the Draught 
or Repreſenration, and which 
paſſes thro the principal Point. 

Lins GEoMETRICAL, in Per- 
ſpective, is a Right Line drawn 
any how on the Geometrical 
Plane. 

Lixs TEARESsTIIAL, in Per- 
ſpettive, is a Right Line, where- 
in the Geometrical Plane and 
that of the Picture or Draught 
interſect one another. 

Lrws of the Front, in Perſpec- 
tive, is the common Section of 
the Vertical Plane, and of the 
Draught. 

LINE of Station, in Perſpective, 
according to ſome Writers, is 
the common Section of the Ver- 
tical and Geometrical Planes. 
Others, as Lamy, mean by it the 
Perpendicular Height of the Eye 
above the Geometrical Plane. 
Others, a Line on that Plane, and 
perpendicular to the Line ex- 
preſſing the Height of the Eye. 

LIXE OBJzcT1vs, in Perſpec- 
tive, is the Line of an Object, 
from whence the Appearance is 
ſought for in the Draught or 
Picture. 

Ling of Gravitation of ary 
heavy Body, is a Line drawn 
through irs Center of Grayity, 
and according to which it tends 
downwards. | 

Lix E of Dlrefion, of any Body 
in Motion, 1s that according to 
which it moves, or which di- 
reas and determines its Motion. 

Ling of the ſcvifteſt Deſcent of 
a heavy Body, is the Cycloid. 

Lixs of the Anomaly of a Pla- 
net, in the Ptoler:aick Syſtem, is 
a Right Line drawn from the 
Center of the Excentrick to the 
Center of the Planet. 

Lixz of the Apogæum of a Planet, 
In 


vow, 
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in the Old Aſtronomy, is a Right 
Line drawn from the Centre of 
the World, through the Point of 
the Apogæum, as far as the Zodiack 
of the Primum Mobile, 

Lix E of the Nodes of a Planet, in 
the New Aſtronomy, is a Right 
Line drawn from the Planet to 
the Sun, being the common In- 
terſection of the Plane of the 
Planer's Orbit with that of the 
Ecliptick. 

Lins EQ uixocriAt, in Dial- 
ling, is the common Interſection 
of the Equinodtial, and the Plane 
of the Dial. 

LINE D Mor, a Term in For- 
tification. See Moat. 

LIN EAR NumBkss, are ſuch 
as have relation to Length only; 
as (v gr.) ſuch as repreſent one 


Side of a plain Figure; and if 


th. dblain Figure be a Square, 
the Linear Number is called 4 Root. 

Lix FAR ProOBLEM, in Mathe- 
maticks, is ſuch an one as can 
be ſolved Geometrically by the 
Interſe&ion of two Right Lines. 
This is called a Simple Problem, 
and is capable but of one Solu- 
tion. 

Li x E SvuBsTYLAR, is that Line 
on which the Style or Cock of a 
Dial is erected, and is the Re- 
preſentatien of ſuch an Hour- 
Circle as is perpendicular to the 
Plan of that Dial 

Lins SyxnoDriCart, in refe- 
rence to ſome Theories of the 
Moon, is a Right Line ſuppoſed 
to be drawn through the Centres 
of the Earth and the Sun; and 
if ir be produced quite through 
the Orbits, tis called the | 

Lix E of the True Syzygies : But 
a Right Line imagined to paſs 
through the Earth's Centre, and 


the Mean Place of the Sun is 


called the 
Lixs of the Mean Syzygies. 


. 4. 
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Liv Es of Chords, Sines, Tan- 
gents, Secants, Verſed Sines, &c. 
See Scale. 

LinsTock, is a ſhort Staff of 
Wood about three Foot long, 
having at one End a Piece of 
Iron divided into two Branches, 
each of which hath a Notch to 
hold a Piece of Match, and a 
Screw to faſten it there. The 
other End of the Staff is ſhod 
alſo with Iron, and pointed to 
ſtick into the Ground; tis 
uſed by the Gunners in firing 
Cannon. 

Lriqu1Dps, are ſuch Bodies as 
haye all the Properties of Flui- 
dirty, ( ſee that Word;) and 
withal, have their Particles ſo 
formed, figured, or diſpoſed, thar 
they do adhere to the Surfaces of 
ſuch Bodies as are immerſed in 
them, which we call Werting ; 
and this Property of Liquid Bo- 
dies is ſometimes called Humi- 
dity or Moiſture. 

Lis r, in Architecture, is a 
little ſquare Moulding, ſerving 
to crown or accompany a larger, 
or on Occaſion to feparate the 
Flutings of a Column. It is 
ſometimes called Fillet, and ſome- 
times Square. 

Lis TEL, a ſmall Band, or 2 
kind of a Rule in the Mouldings 
of Architecture: Alſo the Space 
between the Channellings of Pil- 
lars. 

LrTzrAL, in Algebra. See 
Algebra, 

LiziERE, a Term in Fortifi- 
cation, is the ſame with Berm. 
Which ſee. 

Loc Al Paostfzu, in Mathe- 
maricks, is fuch an one as is ca- 
pa ble of an infinite Number of 
difterent Solutions: So that the 
Point which is to reſolve the 
Problem, may be indifferently 

taken 
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taken within a certain Extent. 
As ſuppoſe any where, in ſuch a 
Line, within ſuch a plain Fi- 
gure, Sc. which is called a 
Geometrick Locus, and the Problem 
is ſaid to be a Local or Indeter- 
mined one, and this Local Pro- 
blem may be either ſimple, when 
the Point ſought is in a Right 
Line; Plane, when the Point 
fought is in the Circumference 
of a Circle; Solid, when the 
Point required is in the Circum- 
ference of a Conick Section; or 


laſtly, Surſolid, when the Point 


is in the Perimeter of a Line o 
the higher Kind. 

Lock-Serr, a Term in Forti- 
ficarion, ſignifying the ſmall Cut 
or Trench made with a Spade, 
ro mark out the firſt Lines of any 
Work that is to be made. 

LockxinG-WHEEL. See Count- 
Mhbeel, a Term in Watchwork. 

Locus. If there be two un- 
known and indeterminate Right 
Lines AP, PM, making any 
Angle (AP M) with each other 
at Pleaſure; and if the Begin- 
ning of one of them, viz. A P 
( which 1s called always x) be 


fixed in the Point 4; and the ſaid 


AP indefinitely extends itſelf 
along a Right Line given in Po- 
fition ; and the other P M which 
1s called y, continually alters 
its Poſition, and is always paral- 
lel to itſelf. (That is, if all the 
PM be parallel to one ano- 
ther.) Then if there be an 
Equation, wherein are both the 
unknown. Quanti:ies » and y 
mix'd with known ones, which 
expreſſes the Relation of every 
AP (x) to its Correſpondent 
PM (y, the Curve paſling 
through the Extremities of all 
the Values of y, that is, through 
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all the Points M, is called in 
general a Geometrick Locus ; and 


MT 


in particular, the Locus of that 
Equation. 

1. For Example: Let us ſup- 
poſe, (Eg. 1.) that the Equa- 


tion 7 = expreſſes always the 


Relation of the Line A P (x) to 
P M (y), which make any An- 
gle AP M at pleaſure with one 
another: In the Line AP aſ- 
ſume AB==a, and from B draw 
B E==b, parallel to P M, and 
on the ſame Side ; then the in- 
definite Line AE is called in 
general a Geometrich Locus; and 
in particular, the Locus of the 


Equation . For if the Right 


Line MP be drawn from any 


one 


in 
d 
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one of its Points M parallel to 
BE, the ſimilar Triangles ABE, 
APM, will give always this Pro- 
portion, viz. AB (a): BZ (b):: 


AP . PM ο H. And 


therefore the Right Line 4 E is 
the Locus of all the Points M. 
Moreover, (Eg. a.) if yy=aa—xx 
expreſſes the Relation of AP to 
P M, and the Angle 4PM be a 
Right = then the Circum- 
ference of a Circle, whoſe Ra- 
dius is the Right Line AB==a 
taken in AP, is called in general 
a Geometrick Locus, and, in par- 
ticular, the Locus of the Equa- 
tion yy=aa—xx. For if the Per- 
ndicular MP (y) be drawn 
— any Point M of the Cir- 
cumference, then by the Na- 
ture of the Circle, we ſhall have 


always PM (yy) =DPxXPB 
(4a—xx,) ſuppoling BD the Dia- 
meter of the Circle. Therefore 
the Locus of all the Points M is 
the Cireumference of a Circle, 
3. If all the PM's be ſuppoſed 
to tend from one Side of Line 
AB, as towards Q; and then 
they be ſuppoſed to tend from 


the other Side of the ſaid Line, 


as towards G; then it muſt be 
obſerved, that their Values from 


Poſitives (which they are ſup- (P 


poſed te be when tending to- 
wards 5 will become Nega- 
tive, and ſo ſhall we have P.M 


=—y, Moreover, if the Point P 


be ſuppoſed to fall from 4 to- Po 


wards B, and afterwards the 
contrary Way, as from A to- 
wards D; then all the AP's on 
this Side 4 will become Nega- 
ave, and conſequently we have 
AP==—x, And a Geometrick 
Locus muſt r. through the Ex- 
tremities of all the Values (as 
well poſitive as negative) of 
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one of the unknown Quanti- 


ties 5, which anſwer to the Va- 
lues both Poſitive and 28 


of the other unknown Quan- 
tity x. Therefore, if the Right 
Line £AG be drawn parallel 
to PM, a Geometrick Locus 
may be found in the four Angles. 
B 4 2, BAG, GAD, DAY, as 
in the ſecond Example, (Fg. 2.) 
or only in ſome of the Angles, 
as in the firſt Caſe, (Fig. 1.) For 
in the ſecond Example, ſuppoſe 
that A P ber, and PM, the 
Point M being taken afterwards 
in the Quadrant OB; then if 
the Point M be taken after- 
wards in the Quadrant GB, 
we ſhall have 4 P=—zx, and 
P M=—y; if M be taken. on 
DG, we ſhall have AP==—x, 
and P M=—y And finally, if 
M be taken on D Q, we fall 
have A4P==—x, and P NA. 
And in all theſe Caſes (by the 
Nature of the Circle) there 
will come out the ſame Equation 
yy=aa—xx; becauſes the Squares 
of +y, and Æx, are the ſame in 
all Caſes, viz. yy and xx. More- 
over, in the Art Example, if 
ou make 4 Pr, and PM, 
1n the firſt taken Point M taken 
(on the ſame Side as E) upon AE 
roduced towards 4) in the 
Angle GAD, we ſhall have 
AP==—x, and P M=—y ; and 
ſince the Triangtes ABE, APM, 
are ſimilar, the following Pro- 
rtion will be formed, viz. 
AB (a) BE (G :: AP (-): 


PM (—) =—== and there- 


Which is the ſame 


fore y . 


Equation as was formed, by 
1 the Point M to fall in 
the Angle B42. 


b 4. The 
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4. The antient Geometricians 
did call Plain Loci, ſuch that are 
Right Lines or Cireles; and 
Solid Loci, thoſe that are Para- 
bola's, Ellipſes, or Hyperbola's ; 
and Surd- Solid Loci, ſuch that are 
Curves of a ſuperiour Gender 
than Conick Sections. But the 
Moderns do diſtinguiſh Geome- 
trick Loci into different Kinds or 
Degrees. For under the firſt 

ce are comprehended all 
the Loci, wherein the unknown 
Quantities x and y are found in 
Equations only of one Dimen- 
fion ; under the ſecond, all thoſe 
wherein thoſe unknown Quan- 
tities have two Dimenſions, and 
ſo on; where you may obſerve, 
that there muſt be no Rectangle 
or Product of the unknown 
Quantities x and y in the E- 
quations for the Loci of the firſt 
Kind or Degree; and in the 
Equations for the ſecond, thoſe 
Quantities muſt form a ProduQ, 
as xy of no more than two Di- 
menſions; and in Equations for 
the third, a Product x xy, or x yy, 
of three Dimenſions, & 

5. The Terms of the Equa- 
tion of a Locus are ſaid to be 
different, when either of the 
unknown Quantities x and y, 
or both of them together, are 
found therein of different Di- 
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menſions: So in the firſt De- 


gree, if this Equation be pro- 
poſed, —E+ c, the Terms 
7. — , c will be different. 
Moreover, in the ſecond De- 


gree, if you ſuppoſe y 
— 21 fre- 
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+ II =0; then the Terms 
2bxy fax N 
7197.77 „bx, 


— bþþ 4+ ſhall be every one 
of — different. "0 

6. When the unknown Quan- 
tities x and y, have but one Di- 
menſion in a given Equation, 
and their Product xy is not in 
the ſame, then the Locus of 
that Equation will be always a 
ſtraight Line; and it may be re- 
duced to ſome one of the four 


following Formula's, 1. y= = 
bx be” 
2. 1 — Þ+ n 


bx 
of et EO. 

6. When any Equation of two 
Dimenſions is given, and it is re- 
e to khow which of the 

onick Sections will be the Locus 
of it. | | 
Bring over all the Terms of 
the Equation to one Side ; ſo 
that one Member thereof be o, 
then there may happen two 
Caſes: 

Caſe 1. When the Plane xy 
is not in the given Equation. 
1. If there be but one of the 
Squares yy or xx therein, then 
the Locus will be a Parabola. 
2. If both the Squares yy and xx 
are found therein with different 
Signs, then the Locus will be an 
Ellipſis or à Circle. 3. If the 
ſaid two Squares are found there- 
in with different Signs, then the 
Locus thereof wk an Hyper- 
bola, or the oppoſite Sections re- 
garding their Des, 


Caſe 2. When the Plane xy 
happens to be in a given Equa- 
tion. 1. If neither of the Squares 
yy and xx, or but one of them, 

are 
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are found in the Equation, then 
the Locus will be an Hyperbola 
between its Aſymptotes. 2. If 
the Squares yy and xx are found 
therein with different Signs, then 
the Locus ſhall be an Hyperbola 
regarding its Diameters. 3. I 
the ſaid two Squares have the 
ſame Signs, the Square yy muſt 
be freed from Fractions, and then 
the Locus ſhall be a Parabola, 
when the Square of half the 
FraQion IN xy be e- 
qual to the Fraction multiply- 
ing xx An Ellipſis, or Circle, 
when the ſame is leſs; and fi- 
nally, an Hyperbola, or two 
oppoſite ones, regarding their 
Diameters, when the ſame is 
greater. 

Locus ap Lix EAM, is when 
the Point that ſatisfies the Pro- 
blem, is found in a Line, whe- 
ther Right or Curve, and that 
by reaſon of the Want of one 
Condition, only to render the 
Problem determinate altogether. 

Locus 4b Sotipun, is when 
three Conditions are wanting to 
the Determination of the Point 
ſought, and ſo it will be found 
in a Solid ; and this may be in- 
cluded either under a Plane, 
Curve, or mix'd Superficies, and 
thoſe either determinate, or in- 
definitely extended. | 

Locus AD SUPERFICIEM), Is 
when there being two Conditions 
wanting to determine any Point 
that ſatisfies any Problem, that 
Point may be taken throughout 
the Extenſion of ſome Superfi- 
cies, whether Plane or Curve. 

LoDGMENT of an Attack, is a 
Work caſt up by the Beſiegers, 
during their Approaches in a 
dangerous Poſt, where it is ab- 
lolutely neceſſary to ſecure them- 
ſelves againſt the Enemy's Fire; 


f Earth, Paliſadoes, Wool 
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as in a Cover d-Way, in a Breach, 
in the Bottom of a Moat, or 
elſewhere. This Lodgment con- 
ſiſts of all the Materials that are 
capable to make Reſiſtance, 
viz. Barrels and Gabions of 


ks 
Mantelets, Faggots, &c, W 

Los-Lixx, is one to which the 
Log is faſten'd to, which is wound 
about a Reel for that Purpoſe, 
fixed in the Gallery of the Ship. 
This Line, for about 10 Fathom 
from the Log, hath, or ought to 
have, ne Knots or Diviſions ; 
becauſe ſo much ſhould be al- 
lowed for the Log's being clear 
out of the Eddy of the Ship's- 
Wake before they turn up the 
Glaſs; but then the Knots or 
Diviſions begin, and ought to be 
at leaſt 30 Foot from one ano- 
ther; tho* the common erro- 
neous Practice at Sea is to have 
them but ſeven Fathom, or 42 
Foot diſtance. 

Thoꝰ this at beſt be but a pre- 
carious Way, tis however the 
moſt exact of any in Uſe, and 
much better than that of the 
Spaniards and Portugueze, who 
gueſs at the Ship's Way by the 
running of the Froth or Water 
by the Ship's Side; or than thar 
of the Dutch, who uſe to heaye 
oyer a Chip into the Sea, and ſo 
to number how many Paces they 
can walk on the Deck, while the 
Chip ſwims 'or paſſes between 
any two Marks or Bolt-Heads on 
the Side. 

Logarrrums, are the Indexes 
of the Rartio's of Numbers one 
to another; or they are a Series 
of artificial Numbers (invented 
for the Eaſe and Expedition of 
Calculation ) proceeding in A- 
rithmetical Proportion, as the 
— they anſwer to, do 
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in a Geometrical one. As for 
Example, 

I. 2. 4. 8. 16. 32. 64. 128. 256. 
are Numbers proceeding from 
Unity in a Geometrical Propor- 


tion continued. Now, if over 


theſe you place a Series of Num- 
bers, beginning with o in an 
Arithmetical Progreſhon they 
will ſtand thus: 

o. I. 2 3. 4. 5+ 6. 7. 8. 9. 10. 

1.2.4 8. 16. 32.64. 128.256.512. 
And the Numbers above begin- 
ning with o, are called the Loga- 
rithms of thoſe in a Geometrical 
Progreſſion anſwering to them. 
Or, 

Loc Aki Hus, are Numbers in 
Arithmetical Progreſſion, ſo fit- 
ted to the Natural Numbers, 
that if any two Natural Num- 
bers are multiply'd, or divided 
by one another, the Logarithms 
of thoſe Natural Numbers, that 
is, if thoſe anſwering them. be 
added to, or ſubſtracted from 
each other the Sum or Remain- 
der, will be the Logarithm of the 
Product, or the Quotient of thoſe 
two Natural Numbers. 

Sine, of an 
Tangent, 8 Arch 
Secant, Dor An- 
gle, is the Logarithm of the Na- 
tural Sine, Tangent, and Secant. 

1. If the Differenee between 
Unity, and any Number greater, 
be called y; then the Logarithm 


of the Number 1 
——— „, Sr. And if 


7 be a Number leſs than Unity ; 
then will the Logarithm of 1—y, 
a Number leſs than Unity, be 
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2. But theſe Logarithmy 
are different from thoſe of 
Brigg's Form, which are com- 
monly uſed; yet one of 
theſe Logarithms, is to that of 
Brigg's, as 2:302585092994 to 
I-CO0000000000, | 

3. If the Radius be 1, and 
the Coſine of any Arch x; then 


the Sine will be i- xx; then 


the Logarithm of FT 


2 I 1. 
qi ogy EO 


4 #5 
Sec. And the Logarithm of 
—— . 


| 5, Se. And the Logarithm of 


"OY 4 1 


4. If the Radius or Tangent 
of 45 Degrees be 1, the Tangent 
of an Arch greater than 45%= 
Ir, and o one leG=1—x; 
then the Logarithm of the Tan- 
gent in the former Caſe will be 


1 1 1 ki 
| 3 ＋ % . 
Sec. And in the latter —x——#* 


——Lrft——x, Sc. 
* | 
Locarirumicxk Cunvys., If 
the Right Line A X be, divi- 
ded into any Number of e- 
457 Parts, and if in the 
oints of Diviſion 4, P, p, &c. 
be joined the Right Lines AN, 
P M, pm,  &c. continually 
23 ; the Points N, 
m, Sc. will be in the 
Curve called the Logarithmick 


Curve. 
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1. The Abſcifla's 4 P, A p, Oc. 
are the Logarithms of the Semi- 
Ordinates PM, pm, c. 

2. Whence if 4 Pr, 4 P==v, 
P M==y, p m==2,, and the Loga- 
rithms of y and z==ly, and Iz; 


XY »y_»> 
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then x==1y, and vz: and ſo 
1: v:: ly: Iz, that is, the Deno- 
minators of theRatio's of AN to 
PM, and AN to pm, are to 
one another as the Abſoiſſa's 
AP, Ap. 

3- Whence there may be 4 
poſed infinite Kinds of Logarith- 
mick Curves, if *: :: ly : bz, 
ſince the Semi-Ordinates p m 
continually decreaſe, while the 
Ratio of AN to pm continually 
increaſes with the Abſciſſa, the 
Curve continually acceeds to the 
Axis AX; but will never meer 
it, and ſo AX is an Aſymptote 
to the Curve. | 

LoGarTumick Seirat. If the 
Quadrant ot a Circle ANB be 
divided into any Number of 
equal Parts in the Points P, p, p, 
Oc. and from the Radii CP, 
Cp, Cp, c. be cut off CM, Cm, 
Cm, Ec. continual Proportio- 
nals, the Points A, m, m, Ec. 
will be in the Logarithmick 
Spiral. Whence the Arches 4 P, 
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Ap, Sc. are the Logarithms of 
the Ordinates CM, Cm, Sc. and 
there may be imagined an infi- 


nite Number of different Curves 
of this Kind. 

LocisrIcAL ArrTHMETICK, 
was formerly the Arithmetick of 
Sexageſimal Fractions, and uſed 
by Aſtronomers in their Calcula- 
tions. I ſuppoſe it was ſo called 
from a Greek Treatiſe of one Bar- 
laamus Monetias, who wrought 
about Sexageſimal Multiplica- 
tion very accurately, and enti- 
tuled his Book Logiſtics. This 
Author Voſſius,in his Book De Scien- 
tiis Mathematicis,places about the 
Year 1350, but miſtakes it for a 
Treatiſe of Algebra. 

Thus alſo Shakerly, in Tabula 
Britannicæ, hath a Table of Lo- 
garithms adapted to Sexageſi- 
mal Fraction, which therefore 
he calls Logiſtical Logarithms ; 
and the expeditious Arithmetick 
of them, which is by this Means 
obtained, and by which all the 
Trouble of Multiplication and. 
Diviſion is ſaved, he calls Legiſ- 
_ Arithmetick. Though ſome, 
ebenen will underſtand 
the firſt General Rules in Al- 
gebra, of Addition, Subſtrae- 
tion, Sec. , 

P3 Locisricx 
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Locis ricx SIR AI. See Loga- 
rithmick Spiral. | 

LoGrsTicar Ling, is that 
which is otherwiſe called the 
Logarithmick Line, where the Or- 


dinates apply'd in equal Parts of 


the Axis are in Geometrical 
Proportion. 

LoxG61METRY, the Art of mea- 
ſuring Lergths or Diſtances, or 
to take the Diſtance of Trees, 
Steeples, or Towers, &c. either 
one, or many together ; for 
which Purpoſe the Theodolite is 
reckoned to be the beſt Inftru- 
ment. | 750 
LoxcrrupE of a Place, is an 
Arch of the 3 intercepted 
between the Meridian of that 
Place, and the firſt Meridian; 
or tis more truly the Difference, 
either Eaſt or Weſt, between the 
Meridians of any two Places, 
counted on the Equator. 

Loxcirupk in the Heavens, is 
an Arch of the Ecliptick, count- 
ed from the Beginning of Aries, 
to the Place where the Star's 
Circle of Longitude eroſſes the 
Ecliptick ; ſo that 'tis much the 
ſame as the Star's Place in the 
Ecliptick, reckoned from the 
Beginning of Aries. 

LonG1TVUDE of the Sun er Stay 
from the next Equinoctial Point, is 
the Number of Degrees and Mi- 
nutes, they are from the Begin- 
ning of Aries or Libra, either be- 
fore or after them, which can 
never be more than 180 De- 
. . 

Loxc1Tv DE, in Dialling. The 
Arch of the Equinoctial, inter- 
cepted between the Subtilar Line 
of the Dial and the true Meri- 
dian, is called the Planes Diffe- 
vence of Longitude. © 


 LencrrvDsx, in Nayigation, 
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is alſo the Diſtance of a Ship or 
Place, Eaſt or Weſt from ano- 


ther, (counted in proper De- 
grees ;) but if in ues or 
Miles, or Degrees of the Meri- 
dian, and nat in thoſe proper to 
the Parallel of Latitude, it is 
commonly called Departure. 

1. Several Ways have been 
thought of to find the Longitnde 
at Sea; the greateſt Deſideratum 
of the Art of Navigation, for 
doing of which ample Rewards 
have been promiſed by ſeveral 
Nations ; as by the Eclipſe of 
the Moon, her Tranſit over, or 
Appulſe to any Eminent fixed 
Star; the Eclipſes of Fupiter's 
Satellites, &c. which are all true 
in Theory, and may be practiſed 
aſhore with the greateſt Exact- 
neſs. For the Time of any one 
of theſe Phænomena being truly 
calculated for the Meridian of 
London ( ſuppoſe, or any other ;) 
and Tables may be eaſily made 
of all of them, which the Navi- 

tor may carry to Sea with 

im. If then he could but ob- 
ſerve the Time of the Eclipſe 
or Tranſit at Sea with accurate 
Exactneſs, the Difference of Time 
of the Eclipſe happening to him 
ſooner or later than at London, 
would give him the exa& Lon- 
gitude of the Place of the Ship, 
either Eaſt or Weſt from the 
Meridian of London: But the 
Mis fortune is, ſuch an Obſerva- 
tion of an Eclipſe, and the exact 
Time of the Impreſſion or Emer- 
fion of the deficient Body into, 
or out of the Shadow, is not to 
be made without Teleſcopes of 
ſuch a Length, as the Motjon of 
the Ship will not it to be 


uſed at Sea: Tho' by the by, if 
Ships were ſent with good In- 
T..... 
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ſtruments, and Men that know 
how to uſe them, to do this at 
all the Capes and Head-Lands of 
the World, it would be a Thing 
of the greateſt Uſe ; and by ſet- 
tling the Longitude of all thoſe 
Places, would cut all long 
Voſages into many ſhort ones, 
and afford Means of continually 
rectifying the Dead Reckoning 
at Sea. But to return: 

2. Others being fully ſatisfied 
of the Impra&icableneſs of the 
Method of Eclipſes for finding 
the Longitude at Sea ; have 
thought of Doing it by a Clock 
or Watch : Which indeed, if it 
could be made to go right all 
the Time of a long Voyage, 
would give the Longitude 
at any Time, when the true 
Hour of the Day or Night 
could be had under any Meri- 
dian, or in any Place of the 
Earth : For the Clock going 
true for the Meridian it was 
firſt ſet at, will ſhew the true 
Hour of the Day or Night 
under any Meridian, or in any 
Place of the Earth: For the 
Clock going true for the Meri- 
dian it was firſt ſet at, will ſhew 
the true Hour exactly in that 
Place; and then the true Hour 
being found by the Sun or Stars 
in the Place where the Ship is, 
the Difference berween that and 
the Clock's Hour will be the 
Difference of the Meridian in 
Time, or Longitude in De- 


3. But no ſuch Movement 
hath ever yet been made, and, 
I fear, ſcarce ever will, which 
will keep going, and going true 
in all Climates, and eſpectally 
in ſome of the Southern ones, 


where the Dews are ſo great as 


to ruſt the Parts of it, and fo 


i 

LO 
retard, if not ſtop its Motion 
entirely. I don't mention the 
Inconyenience ariſing from the 
Motion of the Ship, becauſe L 
believe that may be obviated. 

4. And there 15 another greater 
one than all the reſt: For in dif- 
ferent Latitudes the Hours ſhown 
by the Clock, muſt be different 
for thoſe wherein it is fitted, to 
ſhew the Time. | 

* For Example, a Clock fit- 
ted to ſhew the Time at Paris, 
if it be carry'd under the Equi- 
noctial, will go three or four 
Minutes ſlower than at Paris. 

6. And the Lay of the Retar- 
dation of the Clock's Motion, 
as you go towards the Equator 
1s not well known, therefore it 
is not ſafe to truſt to the finding 
the Longitude by automatical 
Movements. | 

Lower FLANx, or RRTIAED 
Frank. See Flank, a Term in 
Fortification. 

Loxobsouiduks, is the Art 
or Way of oblique Sailing by the 
Rhumb, which always makes an 
equal Angle with every Meri- 
dian, i e. when you ſail neither 
diredly under the Equator, nor 
under one and the ſame Meri- 
dian, but obliquely or a-croſs 
them. Hence the Table of 
Rhumbs, or the Traverſe-Table 
of Miles, with the Difference 
of Longitudes and Latitudes, by 
which the Sailor may practically 
find his Courſe, Diſtance, Lati- 
rude, or Longitude, is by ſome 
called by this Name of Loxodro- 
* ; and ſuch Tables as ſerve 
truly and expeditiouſly to find 
the ſeveral Requiſites, or to re- 
ſolye the Caſes of Sailing, are 
called Loxodromical Tables. © . 

Luc1na Corona, a fixed Star 
of the ſecond Magnitude, in the 

P 4 Nor- 
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Northern Garland, whoſe Lon- 
gitude is 217 Deg. 38 Min. La- 
titude 44 Deg. 23 Min. Right 
Aſcenſion 230 Deg. 12 Min. 

Lucida Hypra. See Cor Hy- 
Art. 

Lucipa Lyra, a bright Star 
of the firſt Magnitude, in the 
Conftellation Lyra, whoſe Lon- 
gitude is 10 Deg, 43 Min. Lati- 
rude 61 Deg. 47 Min. Right 
Aſcenſion 276 Deg. 2) Man: 
And Declination 38 Deg. 30 
Man. | 

Lo MIN ARIEs. The Sun and 
Moon are ſo called by way of 
Eminence; for their extraor- 
dinary Luſtre, and the great 
Proportion of Light that they 
1 us. 4 i 

UNAR CYCLE» e Cycle 
the Moon. 9 

Luxnaxy Mors, are either 
Periodical, Synodical, or Illu- 
minative. Which ſee in their 
proper Places. 

Lu xATIONS of the Moon, are 
the Times between one New 
Moon and another; and this is 

reater than the Periodical 

onth by two Days and five 
Hours; and is called the Syro- 
dical Month, conſiſting of 29 
Days, 12 Hours, and three Quar- 
ters of an Hour. | 

Lu x ks, or Lux ul x, in Geome- 
try, are Spaces contain'd under 
a Quadrant of a Circle, and a 


Semi-Circle ; being called thus, 


becauſe they repreſent the Fi- 


re of the Moon, when leſs 


than half full; as the Space 
ABGC is the Lune. 

If the Line 4B is drawn, 
as alſo the Line AE at Right 
Angles to BD; I fay the Trian- 
ple ABE is equal to the Part 
AB 2 of the Lune, and fo the 


LY 


whole Lune is equal to the Tri- 
angle ADC. 
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LuxzrrzEs, in Fortification, 
are Enyelopes, Counter-Guards, 
or Mounts of Earth caft up be- 
fo re the Curtain, about five Fa- 
tem in Breadth, whereof the 
Parapet takes up three. The 
are uſually made in Ditches ful 
of Water, and ſerve to the ſame 
Purpoſe as Falſebrayes, Theſe 
Lunettes are compoſed of two 
Faces, Which form a re-entring 
Angle; and their Platform being 
only twelve Foot wide, is a little 
raiſed aboye the Leyel of the 
Water,and hath a Parapet three 
Fathom thick. 

Lupus, a Southern Conſtella- 
tion, conſiſting of two Stars. 

LVA, the Harp, a Conſtella- 
tion in the Northern Hemiſ- 
phere, conſiſt ing of 13 Stars. 
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M BOYLIANA, Mr. 
Boyle's Air-Pump. 
ACHINE, or ENGINE, in Me- 
chanicks, is whatſoever hath 
. Ä—ͤͤ A 
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Force ſufficient either to raiſe or 
ſtopthe Motion of a Body. Theſe 
Machines are either Simple or 
Compound. 

Simple Machines are com- 
monly reckoned to be fix in 
Number, viz. the Ballance, 
Leaver, Pulley, Wheel, Wedge, 
and Screw- To theſe might be 
added the Inclined Plane; fince 
'ris certain that the heavieſt Bo- 
dies may be lifted up by the 
Means thereof, which other- 
wiſe could ſcarce be moved. 

Compound Machines or En- 
gines are innumerable, in re- 
gard that they may be made out 
of the Simple, almoſt after an 
infinite Manner. 

Mavpr1tgs, in Fortification, is 
a thick Plank, armed with Plates 
of Iron, and having a Concavity 
ſufficient to receive the Mouth 
of the Petard when charged, 
with which it is apply'd againſt 
a Gate, or any Thing elſe that 
you deſign to break down. This 
Term is alſo appropriated to 
certain flat Beams, which are 
fixed to the Bottom of a Moar, 
to ſupport a Wall. There are 
alſo Madriers lined with Tin, 
which are covered with Earth, 
to ſerve as a Defence againſt 
artificial Fires. 

Macicx Sovare, is when 
Numbers in Arithmetick Pro- 
portion are diſpoſed into ſuch 
Parallel and Equal Ranks, as 
that the Sums of each Row, as 
well diagonally as laterally,ſhall 
be equal. 

Thus theſe nine Numbers, 
27 3, 4, 5» 6, 7, 8, 9, and 10, be- 
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ing diſpoſed into this ſquare 
Form, they do every Way di- 
rely and diagonally make the 


ame Sum. As likewiſe thoſe 

ſ49 Numbers. 
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Macicx LaxTnorn, a little 
cn Machine, by the Means 
of which are repreſented on a 
Wall, in the Dark, many Phan- 
taſms and terrible Apparitions, 
which are taken for the Effe& 
of Magick, by thoſe that are ig- 
norant of the. Secret, 

This Machine is compoſed of 
a Concave Speculum from one 
Foot to four Inches Diameter, 
reflecting the Light of a Candle, 
which paſſeth through the little 
Hole of a Tube, at whoſe 
End there 1s faſten'd another 
double Convex-Glaſs of about 
three Inches Focus, between 
theſe two are ſucceſſively placed 
many ſmall Glaſſes, painted with 
different Figures, of which the 
moſt Formidable are always cho- 
ſen, and ſuch as are moſt capa- 
ble of terrifying the Spectators; 
ſo that all theſe Figures may be 
repreſented at large on the op- 
polite Wall. 

Macner, or Loa p-Sroxx, is 
a Foſſile Approaching to the 
Nature of Iron-Oar, and en- 
dowed with the Property of at- 
tracting of Iron, and of both 
— itſelf, and alſo ena- 

ling a Needle touched upon ir, 

and 
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and then poiſed, to point towards 
the Poles of the World. 

MacxET. Sturmius, in his 

Epiſtola Invitatoria Dat. Altrof. 
1682, obſerves, That the at- 
tractive 
hath been taken Notice of be- 
yond all Hiſtory ; but that it was 
our Countryman Roger Bacon, 
who firſt diſcovered the Verti- 
city of jt, or its Property of 
pointing towards the Pole ; and 
this is about 400 Years ſince. 
The Italians firſt diſcovered, that 
it would communicate this Vir- 
tue to Steel or Iron. The va- 
rious Deelination of the Needle, 
under different Meridians, was 
firſt diſcovered by Sebaſtian Ca- 
bott; and its Inclination to the 
nearer Pole by our Countryman 
Robert Noman. The Variation of 
the Declination, ſo that *tis not 
always the ſame in one and the 
fame Place, he obſerves, was 
taken Notice of but a few Years 
before, by Hevelius, Auzout, Petit, 
Volchamer, and others. 
The Properties or Phæno- 
mena of this wonderful Stone, 
as they have been diſcovered by 
Gilbert, Kircher,Cabeus, Des Cartes, 
and others, are theſe: 

1. That in every Magnet there 
are two Poles, one pointin 
North, the other South ; an 
if a Stone be cut or broken into 
never ſo many Pieces, there 
are theſe two Poles in each 
Piece. 

2. That theſe Poles in divers 
Parts of the Globe, are diverſely 
inclined towards the Earth's 
Centre. 

3. That theſe Poles, tho' con- 
trary to one another, do help 
mutually toward the Magnet's 
Attraction and Suſpenſion of 
Iron. | 


Quality of the Magnet 
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4. If two Magnets are ſpheri- 
cal, one will turn or conform 
itſelf to the other, ſo as either of 
them would do to the Earth ; 
and that after they have ſo con- 
formed or turned themſelves, 
they endeavour to 9 to 
join each other; but if placed in 
a contrary Poſition, they avoid 
each other. 

5. If a Magnet be cut through 
the Axis, the Parts or Segments 
of the Stone, which before were 
joined, will now avoid and fly 
each other. 

6. If the Magnet be cut by a 
Section perpendicular to its Axis, 
the two Points which before 
were conjoined, will become 
contrary Poles, one in one, the 
other in the other Segment. 

7. Iron receives Virtue from 
the Magnet by Application to i, 
or barely from an Approach 
near it, though it doth not touch 
1t; and the Iron receives this 
Virtue variouſly, according to 
the Parts of the Stone tis 
made to touch, or made to ap- 
proach to. 

8. If any oblong Piece of Iron 
be any how apply'd to the Stone, 
it receives Virtue from it only 
as to its Length. 

9. The Magnet loſes none of 
its own Virtue by communt- 
cating any to the Iron, and this 
Virtue it can communicate to 
Iron very ſpeedily ; though the 
longer the Iron touches or joins 
the Stone, the longer will its 
communicated Virtue hold; and 
a better Magnet will communi- 
cate more of it, and ſooner than 
one not ſo good. 

10. That Steel receives Virtue 
_ the Magnet better than 

on. 


11. A 
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11. A Needle touched by 3 
Magnet, will turn its Ends the 
ſame Way towards the Poles of 
the World, as the Magnet will 
do. 

12. That neither Loadſtone 
nor Needles touched by it, do 
conform their Poles exactly to 
thoſe of the World; but have 
uſually ſome Variation from 
them; and this Variation is 
different in divers Places, and 
at divers Times in the ſame 
Place. 

13. That a Loadſtone will take 
up much more Iron when armed 


or capped, than it can alone; 
poſitory at the Royal Society 


and that though an Iron Ring 
or Key be ſuſpended by the 
Loadftone, yet the Magnetical 
Particles do not hinder thar 
Ring or Key trom turning round 
any Way, either to the Right 
or Left. 

14. That the Force of a Load- 
ſtone may be variouſly increaſed 
or leſſened by the various Appli- 
cation of Iron, or another Load- 
ſtone to it. 


15. That a ms Magnet, at 
the leaſt Diſtance from a leſſer 


or a weaker, cannot dray to it a 
Piece of Iron adhering actually 
to ſuch leſſer or weaker Stone ; 
but if it come to touch it, it can 
draw it from the other : But a 
weaker Magnet, or even a little 
Piece of Iron, can draw away 
or ſeparate a Piece of 2 con- 
tiguous to a ter or ſtronger 
Loadftone. 2 4 
16, That in our North Parts 
of the World, the South Pole of 
a Loadſtene will raiſe up more 
Iron than the Ngrth Pole. 
' 17. That a Plate of Iron only, 
but no other Body interpoſed, 
can impede the Operation of the 
Loadſtone, either as to itz At- 
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tractire or Directire Quality, 
Mr. Boyle found it true in Jaffe. 
ſealed herme-:ically ; and Glaſk 
is a Body as impervious as moſt 
are, to any Effluvia. | 

18. That the Power or Virtue 
of a Loadſtone may be impaired 
by lying lon» in a wrong Poſture, 
as alſo by Ruſt, Wet, Sc. and 
may be quite deſtroyed by 
Fire. 

The Orb of the Activity of 
Magnets is larger or leſs at dif- 
ferent Times; which is con- 
firmed by what is found in Fact 
to be true of our Noble Load- 
ſtone, which is kept in the Re- 
- for 
that will keep a Key, or other 
Piece of Iron, ſuſpended to ano- 
ther, ſometimes at the Diſtance 
of eight or ten Foot from it; 
but at other Times, not beyond 
the Diſtance of four Foot. 

MacxETICAL AMPLITUDE, is 
an Arch of the Horizon, con- 
rained between the Sun at his 
Riſing or Setting, and the Eaſt 
and Weſt Point of the Compaſs ; 
or it is the different Riſing or 
Setting of the Sun from the Eaſt 
or Weſt Points of the Compaſs ; 
and is found by obſerving the 
Sun at his Riſing or Setting, by 
an Amplitude Compaſs. 

MacNnETiSM, or MaonegTiICAL 
ATTRACT10N, is the Virtue or 
Power that the Loadſtone has 
of drawing Iron to it. 

MacngrTicar Aziuvuru, is 
an Arch of the Horizon, con- 
tained between the Sun's Azi- 
muth Circle, and the Magneti- 
cal Meridian; or it is the Appa- 
rent Diſtance of the Sun from 
the North or South Point of the 
Compaſs; and may be found by 
obſerving the Sun with an Axi- 
muth Compaſs, when he is about 

. | ten 
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ten or fifteen Degrees high, ei- 
ther in the Forenoon or After- 
noon. 

MacnEeticat MERIDIAN. See 
Meridian. 

MacxETicaAL NEEDLE, is the 
touched Needle of the Com- 
pals. 

Macy, is a Word uſed 
chiefly with regard to Microſ- 
copes, being only the bringing 
the Object nearer to the Eyes, 
and letting ſome Parts of it be 
ſeen, which before were not 
diſcoverable by the bare Eye. 

Macxrrupe The ſame as 
Bigneſs or Greatneſs. : 

 MaxrTELErs, in Fortification, 
are a kind of moveable Pent- 
houſes, and are made of Pieces 
of Timber ſawed into Planks ; 
which being about three Inches 
thick, are nailed one over ano- 
ther to the Height of almoſt fix 
Foot. They are generally caſed 
with Tin, and fer upon little 
Wheels; ſo that in a Siege they 
may be driven before the Pio- 
neers, and ſerve as Blinds to 
ſhelter them from the Enemy's 
Small-Shot. There are alſo other 
Soris of Mantelets, covered on 
the Top, whereof the Miners 
make uſe to approach the Walls 
of a Town or Caſtle, 

Mas, is a Deſcription of the 
Earth, or ſome particular Part 
thereof, projected upon a plain 
Superfic ies; deſcribivg the Form 
of Countries, Rivers, Situation 
of Cities, Hills, Woods, and 
cther Remarks. 

MARINE BAROMETER. See 
Barometer. | 

Maxs, the Name of one of 
the Planets which moves round 
the Sun in an Orbit between 
that of the Earth and Fupiter. 

1. The mean Diſtance of 
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Mars & from the Sun is 1524, 
its Excentricity 141, the Incli- 
nation of its Orbit 1 Deg. 52 Min. 
Its Periodical Time 686 Days, 
23 Hours. Its Revolution about 
its Axis is performed in 24 Hours, 
40 Min. 

2. This Planet (as well as 
the reſt) borrows its Light 
from the Sun; and has its In- 
creaſe and Decreaſe of Light like 
the Moon; and it may be ſeen 
almoſt biſſected when in his 
Quadratures with the Sun, or in 
his Perigzon, but never corni- 
culated or falcated, as the other 
Inferiors. 

3. March 10. 1665. Dr. Hook 
obſerved this Planet, with a 36 
Foot Tube, and ſaw its Body as 
large very near as the Moon at 
Full; and in it he obſerved ſe- 
veral Spots, and particularly a 
triangular one; which having a 
Motion, he concluded the Pla- 
net to have a turbinated Motion 
round its Centre. 

4. In the Year 1666, February 
the 6th in the Morning, Mr. Caſ- 
ſini, with a 16th Foot Teleſcope, 
obſerved two dark Spots in the 
firſt Face of Mars, moving from 
Eleven at Night until Break 
of Pay. 

5. February the 24th, in the 
Evening, he ſaw two other Spots 
in the other Face of this Planer, 
like thoſe of the firſt, but much 
bigger ; and continuing the Ob- 
ſervations, he found the Spots of 
thoſe two Faces to turn by a 
little and a little from Eaft to 
Weſt, and ſo return at the Space 
of 24 Hours, 40 Minutes to the 
ſame Situation, wherein the 
were ſeen at firſt. | 

6. Whence he concluded, that 
the Revolution of this Planer 
round its Axis, is performed in 

the 
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the Space of 24 Hours, 40 Mi- 
nutes, or thereabouts. 

7. The Magnitude of Mars to 
the Magnirude of the Earth, 1s 
as 216 to 343. and its Apparent 
Diameter, according to Mr. Flam- 
ſtead and Caſſini, is 35 

8. That Mars hath an Atmoſ- 
phere, like ours, is argued from 
the Phznomena of the fixed 
Stars appearing obſcured, and, 
as it were, extin&, when they 
are ſeen * by the Body of 
Mars ; and if fo, a Spectator in 
Mars will hardly ever ſee Mer- 
cury, unleſs it may be ſeen in the 
Sun, when that Planet paſſes 
over his Disk like a Spot, as he 
doth ſometimes to us. | 

Ma THEgEMATICKs,0riginally ſig- 
nifies anyDiſcipline or Learning, 
(Matheſis:) But now, tis properly 
that Science which teaches or 
contemplates whatever is capa- 
ble of being numbered or mea- 
ſured, as it is computable or 
meaſurable. 5 

And the Part of Mathematicks 
which relates to Number only, 
is called Arithmetick; that which 
relates to Meaſure in general, 
whether Length, Breadth, Mo- 
tion, Force, &c. is called Geo- 
_ metry. 3 . 

ATHEMATICAL Hor1zoN, is 
the ſame with true Horizon. See 
Horizon. 

Ma THEMA TICKS 
reckoned either, 

1. Pure, Simple, or Abſtract- 
ed, which conſiders Abſtracted 
(_ without any Rela- 
tion to Matter, or ſenſible Ob- 
jets. Or, 

2. Mix'd Mathematicks, which 
is interwoven every where with 
Phyſical Confiderations. 

eie. alſo are di- 

vided into, 


may be 
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1. Speculative, Which pro- 
poſes only the ſimple Knowledge 
of the Thing propoſed, and the 
bare Contemplation of Truth or 
FalſhooJ. And 

2. Practical, which teaches 
how to demonſtrate ſomething 
uſeful, or to perform ſomething 
that ſhall be propoſed for the 
Benefit and Advantage of Man- 
kind. 

MaArrkEx, or Bop, Is an im- 
penetrable, diviſible, and paſſi ve 
Subſtance, extending into Length, 
Breadth, and Thickneſs. Thi 
when conſidered in general, re- 
mains the ſame in all the, ya- 
rious Motions, Configureti 
and Changes of Natural Bodies, 
being capable of putting on all 
Manner of Forms, and of moy- 
ing according to all Manner of 
Directions and Degrees of Velo- 
city ; the Quantity of Matter in 
any Body, is its Meaſure ariſing 
from the Joint-Confideration © 
the Magnitude and Denſity of 
that Body ; as if any Body be 
twice as denſe as another, and 
take up twice the Space, *rwill 
be fourtimes as great. This Quan- 
tity of Matter is beſt diſcoyera- 
ble by Weight, to which 'tis al- 
ways proportionable; as Sir 1ſaae 
Newton, by moſt accurate Obſer- 
yations on Pendulums, found true 
by Experience. | 

Maximis and Mrtxrmrs. The 
Mathematicians call that Me- 
thod whereby a Problem is re- 
ſol ved, which requires the great- 
eſt or leaſt Quantity attainable 
in that Caſe, AMettoius de Maxi- 
mis S Minimis, | 

1. If any flowing Quantity in 
a Equation propoſed' be required 
to be detetmined to any extreme 


Value. 64 
h 2. Having 
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2. Having put the Equation 
into Fluxions, let the Fluxion of 
that Quantity ( whoſe Extreme 
Value is ſought) be ſuppoſed 
==; by which Means all thoſe 
Members of the Equation in 
which it is found, will yaniſh,and 
the remalning ones will give the 
Determination of the Maximum 
or Minimum deſired. 

Max AnoMaLy. See Ano- 
maly. | 
Max Cox juxcrio, is when 
the Mean Place of the Sun is 
the ſame with the Mean Place 
of the Moon in the Ecliptick. 
And a | 

Max OrrosrT10Nn, is when 
the former is in Oppoſition to 
the latter. | 

Ms ax Moriox, is that where- 
with a Planet, or any Point or 
Line is ſuppoſed to move equally 
in its Orbit, and is always pro- 
portional to the Time. 
Sir Iſaac Newton, in his Theory 
of the Moon, ſays, That the Sun 
and Moon's Mean Motions from 
the Vernal Equinox at the Me- 
ridian of Greenwich, are as fol- 
lows, viz. the laſt Day of De- 
cember 1680, Old Style, at Noon, 
the Sun's Mean Motion 9 fig. 
20 deg. 34 min. 46 ſec. That 
of the Sun's Apogzum 3 ig. 7 deg. 
23 deg. 30 ſec. The Moon's 

ean Motion 6 fig. 1 deg. 
45 min. 45 ſec. 'That of the 
Moon's Apogzum 8 fig. 4 deg. 
28 min. 5 ſec. That of the 
aſcending Node of the Moon's 
Orbit 5 fig. 24 deg. 14 min. 
35 ſec. And December the laſt 


Day, 1700, Old Style, at Noon, 


the Sun's Mean Motion was 9 ig. 
20 deg- 43 min. 50 ſec. That of 
the Sun's Apogeum 3 ſig. ) deg. 
44 min. 30 ſec. The Mean Me- 
yon of the Moon 10 fig. 15 deg. 
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19 min. 50 ſec. Of the Moon's 
Apogzum 11 fig. 8 deg. 18 min. 
20 ſec. And of the Aſcending 
Node 4 fig. aj deg. 24 min. 20 ſec, 
For in twenty Fulian Years, or 
in 7305 Days, the Sun goes thro* 
20 rev. 9 min. 4 ſec. The Mo- 
tion of the Sun's Apogzum 
21 min. K 17 Motion 
267 rev. 4 fig. 13 deg. 34 min. 
; ſec. The Melon of 4 Moon's 
zum 2 rev. 3 fig. 3 deg. 
71 15 ſec. Of t e Node, 
I rev. 26 deg. 50 min. 15 ſec, 
All the aforefaid Motions are 
trom the Point of the Vernal 
Equinox. And if from them be 
ſubſtracted the Proceſſion, or Re- 
trogade Motion of the Equinoc- 
tial] Point itſelf, which was moyed 
in the mean Time in Antece- 
dentia, viz. 16 min. 40ſec. The 
Motions will remain in reſpect 
of the fixed Stars in twenty Fu- 
lian Years; the Motion of the 
Sun, 19 rev. 11 ti. 29 dep. 
52 min. 24 ſec. That of the 
Sun's Apogzum 4 min. 20 ſec. of 
the Moon, 247 rev. 4 fig. 13 deg. 
17 min. 25 ſec. Of 7 N 
A um, 2 rey. 3 fig. 3 deg. 
13 18 35 ſec. Of the Moon's 
Node, 1 rev. 27 deg. 6 min. 
55 ſec. | 
MAN Dis rANcxE of a Planet 
from the Sun, is the Right Line 


SP, drawn from the Sun S to P, 
the Extremity of the . 
Axis 
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Axis of the Ellipſis the Planet 
moves in, and this is equal to the 
Semi-Tranſyerſe Axis DC, and 
is ſo call'd, becauſe it is an Arith- 
metical Mean between the Pla- 
net's greateſt and leaſt Diſtance 
from the Sun. 

MAN DIAMETER in Gauging, 
is a Geometrical Mean between 
the Diameters at Head and Bung 
in any cloſe Cask. 

Max and ExTrEan Pro- 
POR TION» See Extream and Mean 
Proportion. 

Mseg4an or Mippts Paoronx- 
TION between any two Lines or 
Numbers, is that which hath the 
ſame Proportion to a third Term 
that the firſt bears to it. |: 

1. Thus 6 is a Mean Proportio- 
nal between 4 and 9, becauſe 
4:6::6:9, | 

2. The Square of a Mean Pro- 
portional is equal to the ReQan- 
gle under the Extremes. 

3. Two Mean Proportionals 
between two Extreams cannot be 
found by a Straight Line and a 
Circle ; but it may be done by 
the Conick Sections very eaſy, 

or by the Conchoid, or Ciſſoid. 

MegasuRE, in Muſick, is a 
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Quantity of the Length and 
Shortneſs of Time, either with 
reſpect to natural Sounds pro- 
nounced by the Voice, or artifi- 
cial, drawn out of Muſical In- 
ſtruments; which Meaſure is ad- 
juſted in Variety of Notes, by a 
conſtant Motion of the Hand or 
Foot, down or up, ſucceſ- 
ſively and equally divided; 
ſo that every Down or Up is 
called a Time or Meaſure, where- 
by the Length of a Semi-Breve 
1s meaſured, which is therefore 
termed the Meaſure-Note, or 
Time Note. 

MzasuzE 4 an Angle, is an 
Arch of a Circle deſcribed abou 
the Angular Point. 

Mxzasuns of a Number, is the 
Number that meaſures it ; as 2 
is the Meaſure of 4. | 

Msgasuzs of a Ratio, is a Lo- 
garithm. 

Mxgasurs of 4 Solid, is a 
Circle, whoſe Side is one Inch, 
Foot, Yard, or other determi- - 

Mxgasurs of a Superficies, or 


plain Figure, is a Square, whoſe 


— is one Inch, Foot, Yard, 
Go | 
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Here follows ſeveral very uſeful TABLES of different 
Meaſures, 
AT 4BLE of the e. — carefully compared with 
Engliſh. 
| Guppoſe an Engliſh, The EngliſhFee| 
Foot divided into| divided into In- 
1000 equal Parts, ches, and Deci- 
thoſe 1 men-| mal Parts of 
tioned are in Pro-| an Inch. | 
portion to it, as 
| folloxws, 
London Foot 1.000 o 12 © 
Paris the Royal Foot 1.068 1 oo 8 
Amſterdam Foot 942 3 
Brill Foot 1. 103 1 01 2 
Antwerp Foot 946 ag. 
Dort Foot 1.184 0 02 2 
Rynland or Leyden Foot 1.033 1 00 4 
Lorrain Foot 958 9 
| Mechlin Foot 919 oO 11 © 
Middleburgh Foot -991 CS ITN 
Strasburgh Foot «920 6” 3 0 
Bremen | Poot 964 © 11 6 
— * i een +954 0. 6. | 
Frankford ad Manam Foot 948 oO 11 4 
Spaniſh | Foot 1.001 I 00 o 
Toledo Foot 899 10 7 
Roman Foot 967 oO 11 6 
On the Monu- 3 Ceftuciug 21 
ment Statilius. 5 972 MOONS" EF 
Bononia Foot 1.204 x 03 4 
Mantua Foot 1.569 x 06 8 
Venice Foot 1.162 I ol 9 
Dantzick Foot - 944 .- 0 i 
Copenhagen Pot 965 21 6 
Prague Foot 1.026 1 oo 3 
Riga Foot 1.831 I 09 9 
Turin. Foot 1.062 1 oo 7 
The Greek Foot 1.007 I ©0 I 
Paris Foot, according to 66 
Dy. Bernard _ 
Univerſal | Foot 1.089 
Old Roman Foot 970 


Bono- 
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Bononian Fot of M. Auzout 
Lyons a Ei 
Bologn Ell 
Amſterdam Ell 
Antwerp Ell 
Rynland or Leyden Ell 
Frankford Ell 
Hamburgh Ell 
Leipſick Ell 
Lubeck Ell 
Noremburgh Ell 
Ba varia | ' alt 
Vienna - 7 _ 
Bononia | Wl} - 
Florence ' Brace or Ell | 
Spaniſh or Caſtile Palm 
| Spaniſh Vare or Rod, dew 
is four Palm 
Lisbon | Vare 
Gibraltar Vare 
Toledo Vare 
Palm 
Naples 3 Brace 
Canna 
Genoa Palm; 
Milan Calamns 
Parma Cubit 
China — 
Cairo 
Bab ylonian 
Old 3 Greek. ed ; 
Roman 
Turkiſh Pike 
Perſian Araſh 
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A TABLE of Engliſh Long Meaſure. 


Inches. 

Pam. 

my Span. 

Ti / Fot. 

W 2 ME: 

8.2% + | 34.2126. 

— 7 — . — 4 4.— — 2. 

60% 200 6 3l 5 3324 15 14 Pace. 
Pi 

7766216 in| 53] 21#| 44 

797 2640] 880 | 660 | 440 220 | 176. 132 

25 211207040 5280 3520 1 760 1408 [1056 


3600] 25 2-77]Paces ſq. 
 39204|272.25] 30.25 10.89|Poles ſq. 
15681601089 % 1210] 435.6] 4o[Rood ſq. 
134356 48400 _1742,4| 160 alnrerſyp. 
| 1 eee DD 256|640|Mite. 


* * = 


— — 


A Tazie of Dry Meaſure. 
Pints. | 


— [c (Gallons. L 
16 | 2 |Pecks, 

641 $8| & [Bufbelr 

| | 128 | 16 | 8 | 2 |Stvikes, 


'| 256 | 32 16 4 | Carnock, 


512 | 64 | 32 8 4 | * Quarter, 
3972 [ 384 | 102] "481 24] Tz | 6 |Way. 
5120 | 640 | 320 | 80 | 4o | 20 | 10 


L. IS EUS | 64 | T28 | 256 [512 
"424 9%| 74%.j 14 | 56 | 1C. | 2C. [ 4G | 
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ATaBLE of Wine Ane, Honey, Oil, &c. 


3 ů 
3 Ion; Rn [18 18 | 144 | 144 
* 6: Be 1122 


2 


\: Track 13 33 | 42 


| — 


But, or Pipe. | 15 | 2 | 3 | 4 | 71_| 726 


[_330_ 
Hogſhead. | 14 L | 35 63 304 
| Punch. [14 [2 [2147 [841672 


1008 


114 


"ww [213 [4 16 |8_11 


1452 


AT pLE for Beer Meaſure. 


Pint 


Barrels. | 
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Mecnanicks. is the Geometry 
of Motion, being that Science 
which ſhews the Effect of Powers 
or moving Forces, ſo far as they 
are applied to Engines, and de- 
monſtrates the Laws of Motion. 
Mxcnanick Powaxs (as they 
are called) are fix, viz. the Ba. 
Janos, the Leaver, the Wheel, the 
Pulley, the Wedge, and the Screw; 
ro ſome or other of which, the 
Force of all Mechanical Inven- 
tions muſt neceſſarily be reduced. 
See thoſe Words. | 
; Mgcnanicart Prnitosopny, is 
the ſame with the Corpuſcular, 
which endeayours to explicate 
the Phznomena of Nature from 
Mechanical Principles, i. e. from 
the Motion, Reſt, Figure, Poſi- 
tion, Magnitude, c. of the Mi- 
nute Particles of Matter. And 
theſe Principles are frequently 
called * 
Mecnanicar Cavsts: And 
alſo the 4 
MxscnAnical AFFEcTiOons of 
Matter. 
Mxcnanicart Cux vx, is one 
whoſe Nature cannot be ex- 
preſs'd by an Algebraick Equation. 
MgcuAanicarl SoLuTION of 4 
Problem, in Mathematicks, is ei- 
ther when the Thing is done by 
repeated Fryals, or when the 
Lines made uſe of to ſolve it, 
are not truly Geometrical. Thus 
the nom; of Nicomedes, Era- 
toſthenes, Pappus, and WVieta, — 
finding two Mean Proportionals; 
and that of Nicodemus and Di- 
moſtratus, for dividing an Angle 
into any Parts aſſigned, by Means 
of the Quadratrix, is Mecha- 
nical ; becauſe the former is 
done by repeated N and 
the latter by Means of a Curve 
that is not truly Geometrical. 
Mxsprum, in Natural Philoſo- 
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hy, ſignifies that peculiar Con- 
itution of any Space or Region 
through which Bodies move. 
Thus the tber is ſuppoſed by 
ſome to be the Medium in which 
the Planets and Heavenly Bodies 
move: The Air is the Medium 
in which all Meteors are gene- 
rated and move; and by the 
Means of which it is, that all 
Animals, as Inſe&s, Birds, 
Beaſts, and Men, can breath and 
live : But Water is the Medium 
in which Fiſhes live and move. 
Glaſs is alſo called a Medium. 
MEMsRETro, in Architecture, 
1s the Italian Term for a Pilaſter, 
that bears up an Arch. Theſe 
are often fluted, but not with 
above ſeven or nine Channels. 
They are frequently uſed to 
adorn Door-Caſes, Gallery- 
Fronts, and Chimney-Pieces, 
and to bear up the Corniſhes 
and Freezes in Wainſcot. 

Mxx1scus GLassts, are thoſe 
which are Convex on one Side, 
and Concave on the other. 

As the Difference of the Semi- 
Diameters of the Convexity and 
Conca vity, to the Semi-Diameter 
of the Concavity, ſo is the Dia- 
meter of the Convexity to the 
Focal Length. 

MEgnSURABILITY, Is an Apti- 
tude in a Body, whereby it may 
be applied or conformed to 4 
certain Meafure. 

MEgNnsuURATION, or Mxeasv- 
RING, Is to find the Superficial 
Area, or Solid Content of Sur- 
faces and Bodies. 

Mrrcaror's Cnarr, or Pro- 
JECT10N, is a Projection of the 
Face of the Earth in Plano, 
wherein the Meridians, Paral- 


' lets, and Rhumb-Lines, are all 
Straight Lines,and the Degrees of 


Longitude are all equally diftant 
| | from 
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from one another; but the De- 
grees of Latitude inereaſe to- 
wards the Poles in the ſame Pro- 
portion, that the Parallel- Cireles 


on the Globe decreaſe; viz . in the 


Ratio of the Radius to the Sine- 
Complement of the Latitude. 
1. Though the plain Chart be 
very eaſy and uſeful in ſhort 
Voyages, and will ſerve in the 
longer Voyages, if you ſail Home 
in or near the oppoſite Rhum b 
you went by, as the Antients, 
who being Coaſters, did before 
the Uſe of the Compaſs ; yet 
foraſmuch as few Places, or 1n- 
deed none, but ſuch as lie under 
the Equinoctial, can therein be 
expreſſed according to their true 
Situation and Diſtance one from 
another ; but if they be laid 
down true by the Courſe and 
Diſtance, the Difference of Lon- 
gitude will be falſe; if they be 
laid down by the Courſe and Dif- 
ference of Longicude, then will 
theDiftance and Difference of La- 
titude be more than it ſhould be; 
and if they be laid down by the 
Diſtance and Difference of Lon- 
gitude, (which in many Caſes is 
impoſſible,) then the Difference 
of Latitude will always be too 
little, and the Rhumb too wide 
from the Meridian ; and if they 
be laid down by their Latitudes 
and De then the Courſe 
will be wide, and the Diſtance 


too much, Oc. 
2. It was the great Study of 


our Predeceſſors to contrive ſuch 


a Chart in Plano, with Straight 
Lines, on which all or any Parts 
of the World might be truly ſer 
down, according to their Longi- 
tudes, Latitudes, Bearings, or 

3- A Way was hinted for this 
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near two thouſand Years ſince bY 
Ptolemy, and a General Map ac- 
cording thereto, made in the 
E Age by one Mercator, 

ut the Thing demonſtrated, and 
a Ready Way ſhewed of deſcri- 
bing it, was not till Mr. Wright. 
taught to enlarge the Meridian- 
Line by the continual Addition 
of Secants; ſo that all Degrees 
of Longitude might be propor- 
tional to thoſe ot Latitude, as on 
the Globe: Which he has done 
after ſuch an excellent Manner, 
that in many ReſpeRs it is far 
more convenient for the Navi- 
gator's Uſe, than the Globe it- 
ſelf, and will truly ſhew the 
Courſe and Diſtance from Place 
to Place, which Way ſoever a 
Ship ſails forth, or returns. 

4- The Meridian Line, in Merca- 
tor's Chart, is a Scale of Loga- 
rithmick Tangents of the Half- 
Complements of the Latitude. 

The Differences of Longitude 
onanyRhumb,are theLogarithms 
of the ſame Tangents, but of a 
different Species; being propor- 
tioned to one another, as are 
the Tangents of the Angles made 
with the Meridian. 

Hence any Scale of Logarith - 
miek Tangents is a Table of the 
Differences of Longitude, to ſe+ 
veral Latitudes, upon ſome De- 
terminate Rhumb or other; and 
therefore, as the Tangent of the 
Angle of ſuch a Rhumb, to the 
Tangent of any other Rhumb; 
ſo is the Differences of the Loga- 
rithms of any two Tangents, to 
the Difference of Longitude on 
rhe propoſed Rhuinb, intercepted 
between the two Latitudes, of 
whoſe Half. Complements —— 
took the Logarithmiek Tan- 
gents. . T . 
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Here follow the ſeveral Caſes, and 
their Proportions, in Mercator's 
Sailing. x 
I. One Latitude, Courſe, and 

Diſtance given: to find the other 

Latitude, Departure, and Diffe- 

rence of Longitude, 

In the Right-angled Triangle 

ABC, the Line Ac repreſents 

the Diſtance: Ab the Difference 

of Latitude bc the Departure; 


A 


B C 
as in plain Sailing; 4B the Me- 
ridional Difference of Longitude, 
according to the true Chart, com- 
monly called Mercator's Chart. 

For the Departure, as the Ra- 
dius to the Diſtance Ac, ſo is the 
Sine of the Courſe b Ac, to bc 
the Departure. 

For the Difference of Latitude; 
As the Radins to the Diſtance 
Ac, ſo is the Sine of Ach the 
Complement of theCourſe to the 
Difference of Latitude Ab. 

For the Difference of Longi- 
rude: As the Radius to AB the 
Meridional Difference of Lari- 
. tude, ſo is the Tangent of the 
Courſe BAC, to BC the Diffe- 
rence of Longitude. | 
2. Both Latitudes and Courſe 
given to find the Diſtance, De- 
parture, and Difference of Lon- 
gitude. pers 7 
For the Diſtance ; As the Ra- 
dius, to Ab the Difference of 
Latitude; ſo is the Segant of bAc 
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to the Courſe Ac the Diſtance, 

For the Departure: As the Ra- 
dius is to the Diſtance Ac; ſo is 
the Sine of ö Ac the Courſe to 
bc the Departure. 

For the Difference of Longi- 
tude: As the Radius is to A B, the 
Meridional Difference of Lati- 
rude ; ſo is the Tangent of BAC 
the Courſe to BC the Difference 
of Longitude. _ 

3. Both Latitudes and Diſ- 
tance given: to find the Courſe, 
Departure, and Difference of 
Longitude. 

For the Courſe : As the Diſ. 
tance Ac 1s to the Radius, ſo is 
Ab the Difterence of Latitude, 
to the Sine of Ac the Comple- 
ment of the Courſe. 

For the Departure: As the 
Radius is to the Diſtance Ac, fo 
is the Sine b Ac, the Courſe to 
bc the Departure. 

For the Longitude : As the Ra- 
dius is to the Meridional Diffe- 
rence of Latitude AB, ſo is the 
Tangent of B AC the Courſe to 
BC, the Difference of Longitude, 

4- Both Latitudes and Ditfe- 
rence of Longitude given: to 
find the Courſe, Diſtance, and De- 

ure. 

For the Courſe: As AB the 
Meridional Difference of Lati- 
tude, is to the Radius; ſo is BC 
the Difference of Longitude ; to 
the Tangent BAC, of the Courſe, 

For the Diſtance : As the Ra- 
dius 1s to AB the Difference of 
Latitude, ſo is the Secant of 
BAC 'the Courſe, to Ac the 
Diſtance. ' » | | 
For the Departure: As the 
Radius is to Ac the Diſtance; 
ſo 1s the Sine of b Ac the Caurſe, 
to be the Departure. Or, as the 
Radius is to 4 b the Difference 
of Latitude; ſo is the Tony 
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of b Ae the Courſe, to bc the 
Departure. 

5. One Latitude, Courſe, and 
Difference of Longitude given, 
to find the other Latitude, Diſ- 
tance, and Departure. 

For the Latitude: As the Tan- 
gent of BAC the Courſe, is to BC 
the Difference of Longitude ; fo 
is the Radius to the Meridio- 
nal Difference of Latitude A B. 

For the Diftance : As the Ra- 
dius is to Ab, the Difference 
of Latitude; ſo is the Secant of 
b Ac the Courſe, to Ac of the 
Diſtance. 

For the Departure : As the Ra- 
dius is to Ab the Diſtance, ſo is 
the Sine of b 4c the Courſe, to 
the Departure bc. 

6. Both Latitudes and Depar- 
ture given: to find the Courſe, 
Diſtance, and Difference of Lon- 
gitude. | 


For the Courſe : As the Diffe- 


rence of Latitude 4b is to the 
Radius,fo is the Departure he, to 
the Tangent of b Ac the Courſe. 
For the Diſtance : As the Sine 
Ach theComplement of theCourſe 
to the Difference of Latitude Ab; 
ſo is the Radius to the Diſ- 
tance Ac. | 
For the Longitude : As the 
Radius is to the Meridional Dif- 
ference of Latitude AB; fo 
is the Tang 
Courſe, to the Difference of Lon- 
gitude BC, „ 
Mzzxcaror's SAILING, is the 
Art of finding 
Motion of a Ship upon any aſ- 
ſigned Courſe, true in 


tude, Latitude, and Diſtance; 

the Meridians heing all parallel, 

and the Parallels of Latitude 

Straight Lines. 
Macuxx, is the Name of 

955 of th 

2 


ut the Sun. 


ent of BAC the 


on a Plane the 


Longi- 


Planets, revolving 
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Mxacuxx, is the leaſt diſtant 
from the Sun of any of the Pla- 
nets; its mean Diſtance from the 
Sun is 387, its Excentricity 80, 
the Inclination of its Orbit is 
6 deg. 52 min. It performs its 
Revolution round the Sun in $7 
Days, 23 Hours. Its greateſt 
Elongation is about 18 * iN 
There has not yet been obſery'd 
any Spots in it; neither do we 
know whether it reyolyes about 
its Axis; but it is probable it 
does. Its Magnitude to that of 
the Earth is as 216 to 3433. 

In the Years 1736, 1743, 1756, 
I 769, 1776, 1782, 1789, in Ofo- 
ber, this Planet will be ſeen in 
the Sun near the aſcendingNode; 
andintheYears1753,1786,1799, 
it will appear in the Sun, in the 
Month of April, near the other 
Node. 

Mzgx1D1an, is a great Circle 
paſſing through the Poles of the 
World, and both Zenith and 
Nadir, eroſſing the EquinoRial 
at RAKE Angles, and divideth 
the Sphere into two equal Parts, 
one Eaſt, the other Weſt, and 
hath its Poles in the Eaſt and 
Weſt Points of the Horizon. 
"Tis called Meridian, becauſe 
when the Sun cometh to the 
South Part of this Circle, tis 
then Meridies, Mid-Day, or High- 
Neon; and then the Sun hath his 
greateſt Altitude for that Day, 
which therefore is called the 
Meridian Altitude. 

Theſe Meridians are yarious, 
and change according to the 
Longitude of Places; ſo that 
they may be ſaid to be infinite 
in Number; for that all Places 
from Eaſt to Welt have their { 
veral Meridigns ; but 8 
(or ſhould be) one fixed, which. 
is called the Erf Meridian. _ 
Q4 Misr 
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 Mnnip1an on the Globe or 
Sphere, repreſented by the 
Brazen Cirele, in which the 
Globe hangs and turns. "Tis 
divided into four 9o's, or 360 
— beginning at the Equi- 

ial on it. Each Way from 
the Equinoctial, on the Celeſtial 
Globes, is counted the South 
and North Declination of the 
Sun or Stars; and on the Ter- 
reſtrial Globe, the Latitude of 
Places, North or South. 

Upon the Terreſtrial Globes 
there are uſually drawn 36 Me- 
ridians, thro* every 1oth Degree 
of Longitude. 

Msxz1D1anTLixg, is the com- 
mon Section of the Meridians, 
and the Plane of the Horizon, 
and ſo runs on North and 
South. 

1. To draw a Meridian Line, 
there are ſeveral Ways, and 
many Inſtruments have been 
eontriv'd for that Purpoſe ; but 
the following Method is a very 
eaſy-and good one. In an Hori- 
zontal Plane, which is eaſy to 
determine, deſcribe ſeveral Con- 
ecntrick Circles B A, b a, Ec. 
Ang in the Centre © erett « Pin 
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about « Fgot long, perpendi- eq 
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ular to rhe Plane. About the 


Time” of the Tropicks before take 
to Heyen, from 


Neon, from Nine 


1 
49 as 


equal, then | 
from the Point 4, perpinictiue 
to a Line joining their 


AF, AG, and AH, 
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and in the Afternoon, from a- 
bout One to Three, mark the 
Points B, ö, &.. A, a, Sc. where- 
in the Shadow of the Pin termi- 
nates, and biſect the Arches AB, 
a b, c. in Dd, Sc. Then if 
the ſame Straight Line DE does 
biſe& all the Arches AB, ab, Oc. 
that will be the Meridian Line 
ſoughr. 

This Method would be very 
exatt, if the Sun moved as the 
fixed Stars do; bur becauſe the 
Sun hath a proper Motion, as a 
Planer, there will be ſome in- 
conſiderable Error, which yet 
may be corrected; for ſeeing the 
Sun in one Minute of an Hour 
moveth as much by his daily 
r 15 he e in ſix 
Hours is proper Motion, you 
ſhall ada as 21 in the Way 
which the Shadow goes in the 
laſt Marks, as that Shadow 
moveth in one Minute, which 
you may meaſure by your Pulſe 
or Pendulum; fo the laſt Points 
will not be taken juſt in the 
Circles, but a little with- 
n 

If AB, AC, and AD, be 
three Shadows, made in one 
Day, upon an Horizontal Plane, 
by the Pin AE, perpendicular to 
that Plane, the Meridian Line 
ney, be drawn thus: . 

If two of theſe Shadows are 
the Line drawn 
1 remes, 


will be the Meridian ; but if 


not, let 4C be the leaſt. In the 


Point & you muſt raiſe the Lines 
| rpendicu- 
lar to AB, AC, and AD, and 
quat to 4 E, and join FB, 
GC, HD.. Now from FB, HD, 
take TH K, equal to GC; and 
from the Poing I ang F d 
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the Right Lines IL, XM, 
wer to AB, AD, And 

From the Points L, M, you muſt 


P 
8 
2 
F 1N 
T 
H 
O 
R . 
5 
let fall two more Perpendiculars 


LN, MO, to the Line joining 
Land M, which let be equal to 
LI and MX. Now, let P be 
the Interſection of the Lines 
joining the Points M, L, and O, N. 

"hen, if a Right Line be drawn 
thro” P and a perpendicu- 
lar from 4 to the Line CP, will 
be the Meridian. 

Mentpiax UNE, orGuxTER's 
SCALE, is divided unęq̃dally to- 
wards $7 Degrees, ereof5c 
Degrees are about one Half) in 
ſuch Manner as the Meridian in 
Mercator Chart & divided and 
number'd. | 

Its Uſes Are many. For, 1. It 
ſerves to graduate a Sea-Chart 
according td ehe true Projection. 
2. Being joined with a Line of 
Chords, it ſerves for the Pro- 
ſractipn and Reſolution of ſuch 


ME 
Right-Lined Triangles as are 
concerned in Latitude, Longi- 
rude, Rhumb, and Diftance, in 
the Practice of Sailing; as alſo 
inPricking the Chart truly atSea, 

Mxuxzipran(Macwgricarl,)is 
a great Circle paſhng through or 
by the Magnetical Poles ; to 
which Meridians, the Compaſs 
(if not otherwiſe hinder'd) hath 
reſpedt. | 

Msr1Dri1oNnAL Dis rAxNck, in 
Navigation, is the ſame with 
the Departure, Eaſting or Weſting, 
or under which the Ship now is, 
and any other Meridian ſhe was 
before under. 

Mxgrz1pronaL Parts, Milzs, 
or MinuTtxs, in Navigation, are 
the Parts by which the Meri- 
dians in Mercator 's Chart, do 
increaſe as the Parallels of Lati- 
rude decreaſe. 

And the Co-Sine of the Lati- 
tude of any Place being equal to 
the Radius or Semi-Diamerer of 
that Parallel, therefore in Mer- 
cator's Chart, this Radius bein 
the Radius of the EquinoQial, 
or whole Sine of 90%, the Me- 
ridional Parts at cach of the 
Arches contained between that 
Latitude and the Equinoctial do 
decreaſe. 

The Tables therefore of Me- 
ridional Parts, which you have 
in Books of Navigation, are 
made by the continual Addi- 
tion of Secants, and calculated 
in ſome Books (as in Sir Fonas 
Moore's Tables) for every De- 
gree and Minute of Latitude, and 
theſe will ſerve either to make 
or graduate a Mercator's Chart, 
or to work Mercator's Sailing, 

Merton, in Fortification, is 
that Part of the Paraper which 
lies betwixt two Embraſures, 
being from eight to nine Foor 

long 
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| on the Side of the Cannon, 


{rx on the Side of the Field; 

as alſo ſix Foot high, and eigh- 
teen thick. 

Mksolastun, is the Name 
of an Inſtrument for finding 
mean Proportionals. 

Mrar. The Outſide or Sur- 
face of a Piece of Ordnance, is 
called the Superficies of her Metal : 
When the Mouth of a great Gun 
Hes lower than her Breech, they 
fay, She lies under Metal ; but if 
me lies truly level, point-blank, 
or right with the Mark, they 
fay, She lies right with her 
Metal. 

Ms Toes, is the ſquare Space 
between the Trigliphs of the 
Doric Freeze, which among the 
Antients uſed to be adorned with 
the Heads of Beaſts, Baſons, 
Vaſes, and other Inſtruments 
uſed in facrificing A Demi- 
Metops is a Space ſomewhat leſs 
than half a Metops, at the Corner 
of the Doric Freeze. 

Mrczxocovs'ricks, the ſame 
with Microphones. 

MirczxomMETER, is an Inſtru- 
ment fitted to a large Teleſcope 
an the Focus of the Obje&t-Glaſs, 
for meaſuring the Apparent Dia- 
meters of the Celeſtial Bodies, 
and ſmall Diſtances that do not 
exceed a Degree, or a Degree 
and an half. 

There are ſeveral Sorts of theſe 
Inſtruments, whereof ſome are 
Movements conſiſting of a Plate 
or Face divided like a Clock or 
Watch, with an Index or Hand, 
which being turn'd, moves two 
fliding Plates of Braſs that carry 
two Parallel Hairs, and counts 
on the Plate the Revolutions of 
the Screws that move the Plates, 
whoſe Threads are extremely 

Cs | 
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The Apparent Diameters for 
the Diſtances of any Obje&s that 
are leſs than a Degree, or a De- 
gree and a half, that are con- 
tained between the two Parallel 


- Hairs of the Micrometer in the 


Focus of the Obje&-Glaſs of a 
Teleſcope, are proportional to 
the Revolutions of the Index re- 
quired to ſeparate the Hairs, ſo 
as to catch thoſe Diameters or 
Diſtances” * 

Mrczorwoxnts, are Inſtru- 
ments contrived to magnify ſmall 
Sounds, as Microſcopes do fmall 
Objects. 

1cRosSCoPEy Is a Dioptrick 
Inſtrument, by which minute 
Objects are very much augment- 
ed, and ſeen diſtinctly. Some of 
theſe are called Single Ones, be- 
ing ſuch that have bnt one ſmall 
Lens; others are compound ones, 
conſiſting of ſeveral Lenſes. 

1. We are uncertain where and 
by whom Microſcopes were in- 
vented;bur this we know,thatthey 
were unknown till the Year 1618, 
becauſe Hieronymus Surturus, who 
writ a Book that Year of the In- 
vention and Fabrick of the Te- 
leſcope, makes no Mention of 
them. | 

2. Mr. Huygens, in his Dioptvicks, 
will have one Drebbel, a Dutch- 
man, to be the Inyenter of the 


Double or Compound Microſ- 


cope in the Year 1621 ; and Fan- 
ſiſcus Fontana, a Neapolitan, in a 
Book of Obſervations, publiſhed 
by him in the Year 1646, ſays, 
that he himſelf happen d upon 
the Invention of the Compound 
Microſcope in the Year 1621. 
3- If an Obje& be placed in 
the Focus of the Conyex-Lens of 
a ſingle Microſcope, and the Eye 
be very near on the other Side, 


the Object will appear diſtind in 
an 


hee 7 | wa 
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an ere& Situation, and augment- 
ed in the Ratio of the Focal Diſ- 


tance of the Lens, to ſuch a Diſ- 


tance, at which, if the Object 
was placed, the naked Eye would 
perceive it diſtin, which is 
abour -eight Inches for good 
Eyes. 

4. If the Object AB be placed 
in the Focus F, of a ſmall Glaſs 
Sphere, and the on be put in 
the Focus G, the Obje& will ap- 


— 1B 
E 


C4 


1 F 


1 


ar Diſtint, and in an ere& 

oſture augmented; as to Dia- 
meter in the Ratio of + of the 
Diameter EI to the Diſtance of 
about eight Inches. If the Dia- 

erer of the ſmall Sphere be ;; 
of an Inch; then CE , and 
FE o, and ſo Fc · Whence 
the true Diameter of the Object 
to the Apparent, is as 1 to 103 
nearly. "WP" 
5. 3 made of ſmall 
GlaſsSpheres will magnifyObjects 
more than thoſe made of Lenſes; 
becauſe ſmall Glaſs Spheres may 
be made far more little than 
Lenſes, If the Diameter of a 
Sphere be + of an Inch; it will 
magnify the Diameter of an Ob- 
jet in the Ratio of 1 to 170 
nearly; the Superficies in the 
Ratio of 1 to 28900, and the 
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Solidity in the Ratio of 1 to 
4913000. 

6. The more an Object is am- 
me by a Microſcope, the leſs 

art thereof is comprehended at 
one _ | 

7. The Appearance o 
given Object, formed by =- 
given Glaſs or Combination of 
Glaſſes, becomes obſcure in ſuch 
Proportion as its Magnitude in- 


creaſes. 
8. Equal Ap nce of the. 
ſame Object, formed by diffe- 


rent Combinations, become ob- 
ſcure in ſuch Proportion, as the 
Number of Rays conſtituting 
each Pencil decreaſes, that is. 
in Proportion to theSmallneſs of 
the Objedt-Glaſs. 

9. Wherefore, it the Diame- 
ter of the ObjeA-Glaſs exceeds 
the Diameter of the Pupil, as 
many Times as the Diameter of 
the Appearance exceeds the Dia- 
meter of che Obje& ; the Appea- 
rance ſhall appcar as clear and 
bright as the Object icſelf, 

10. The Diameter of the Obje&- 
Glaſs cannot be ſo much in- 
creaſed, without increaſing at 
the ſame Time the Focal Diſ- 
tances of all the Glaſſes, and 
conſequently the Length of the 
Inſtrument: Otherwiſe the Rays 
would fall too obliquely upon 
the Eye-Glaſs, and the Appea- 
rance become confuſed and irre- 

lar. 

11. Sir Iſaac Newton, in his 
Opticks, Book II. Part III. ſays, 
That if Microſcopes, are or can 
be ſo far improved as with ſuffi- 
cient Diſtinctneſs ro repreſent 
Objects five or ſix hundred Times 
bigger than at a Foot diſtance 
they appear to the naked Eye; 
he 1 that we might be able 
to diſeoyer ſome of the greateſt of 

the 
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the Corpuſcles of Bodies; and 
by one which would magnify 
three or four thouſand Times, 
rhaps, all thoſe that produce 
neſs might be diſcoyered. 

And if this could be attained 
to, ( viz. by Glaſſes to diſcover 
the Conſtituent Particles of Bo- 
dies) he fears it would be the 
utmoſt Improvement of this Senſe 
of Seeing; for it ſeems impoſſi- 
ble to ſec the moſt ſecret and 
noble Works of Nature within 
the Corpuſcles, becauſe of the 
1 of the Corpuſ- 


12. The ſame Gentleman in 
Philoſ. Tranſ. N 88. from the 
Difference he had found be- 
tween compound and fimple 
Colours, takes Occaſion to com- 
municate a Way for the Im- 

ovement of Microſcopes by 
Refraction, wiz. by illuminating 
the Object in a darken'd Room 
with Light of any convenient 


Colour not too much eompound- 


ed; by which Means the Mi- 
ceroſcopes will with Diſt inctneſs 
bear a deeper Charge, and a 
larger Aperture. | 

13. And in N“ $0, he ſaith, 
That he hath ſometimes thought 
of making a Microſcope, which 
Gould have, inſtead of an Obje&- 
Glaſs, a Reflecting Piece of 
Metal. 


Mrppre Laritvupe, in Na- 


vigation, is half the Sum of two 


Latitudes. And 

M1DprteLaTtiTuDE Sailing, 
is the Manner of ſolving the ſe- 
veral Caſes of Mercator's Sailing, 
without the Meridional Parts, 
by taking the Middle Latitude; 
and this nearly agrees with 
Mercator's Sailing. 

If the Line G R be drawn, 
and the Angle G RI be made at 
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R, equal to the Complement of 
the Middle Latitude: And the 
Difference of Longitude be ſet 
from R to I, and the Perpendi- 
cular IH be let fall, and the 


Difference of Latitude be ſet off 
A 
| 
R 


from H to G, and the Line 1G 
be drawn; then the Angle 1G H 
is the Courſe, GI the Diſtance, 
and IH the Departure in Middle 
Latitude Sailing. And 
As the Radlus is to RI the 
Difference of Longitude, fo is 
the Sine of HRI the Comple- 
ment of the Middle Lati- 
tude, to H I the Departure ; 
and as G H the Difference of La- 
titude to the Radius, ſo is HI 
the Departure to the Tangent of 
HG the Courſe. | 
And as the Sine of HGI the 
Cour ſe, to IH the Departure, ſo is 
the Radius to 16G the Diſtance. 
Mitxv-Way, Via LAcrEA, or 
Garaxy, is a broad white Path 
or Track, encompaſſing the 
whole Heavens, and extending 
itſelf in ſome Places with a dou- 
ble Path ; but for the moſt part 
with a ſingle one. Some of the 
Antients, as Ariſtotle, &c. ima- 
gined that this Path conſi ſted 
only of a certain Exhalation 
hanging in the Air; but by the 
Teleſcopical Obſervations it hath 
been diſcoyered to conſiſt of an 
naumgy 
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innumerable Quantity of fixed 
Stars, different in Situation and 
Magnirude, from the confuſed 
Mixrure of whoſe Light,its whire 
Colour is ſuppoſed to be occa- 
fioned. It paſſes through the 
Conſtellations of Caſſiopeia, Cygnus, 
Aquila, Perſens, Andromeda, Part 
of Ophincus and Gemini, in the 
Northern Hemiſpheres; and i 
the Southern, it takes in Part 
Scorpio, Sagittarius, Centaurus, 
the Argonavis, and the Ara. 

Metrodorus, and ſome Pytha- 
goreans, pew ih the Sun had 
once gone in this Track inſtead 
of the Ecliptick ; and conſe- 
quently, that irs Whireneſs pro- 


ceeds from the Remains of his 
Light. As the Galaxy is com- 
poſed of an Infinity of ſmall 


Stars, ſo it hath uſually been 
the Region in which new Stars 
appears, the Star in Caſſapeia, 
which was ſeen A. D. 1572. that 
in the Breaſt of the Swan, and 
another in the Knee of Serpenta- 
rius, and ſeveral others, which 
have appeared for « while, and 
then become inviſible again. 
_ Miuitany ArcutrEcTURE, 
the ſame with Fortification. 

Mixx, in Fortification, is 4 
Hole dug or made by a Pioneer 
under the Rampart, or under 
the Face of rhe Baſtion, whereto 
there are ſeveral oblique and 
winding Paffages : When it is 
finiſhed, diyers Bartels of Pow- 
der are placed therein, together 
with a Train or Saucidge ; and 
the Quantity of Powder is pro- 

ortioned to rhe Height and 

eight of the Body which is to 
be blown up. | 

There are alſo Mines ſpru 
in the Field, Which are calle 
Fougades. The Alley or Paſſage 
of a Mine is uſually about four 


MI 
Foot ſquare; at the End of which 


is the Chamber of the Mine, as 
call it. The farther it is carry” 
on, the more it is ſubject to be 
diſcovered by the Enemy. There- 
fore, *tis belt not to aim at mining 
too far, and to make a new 
one where the former takes no 
A | 
M1xxz-Drat, is « Box and 
Needle, with a brafs Ring di- 
vided into 360 Degrees, with 
ſeveral Dials graduated there 
nerally made for the Uſe 
ners. | 
Mrixm, a Term in Muſick; 
being the fourth Note of Time, 
and is mark'd thus q. | 
Mrx10Nn, a fort of a Cannon, 
is either large or ordinary, The 
large Minton Is one of che long 
Size, and has irs Bore three 
Inches and a quarter.Diameter, 
and is a thonfand Pound Weight. 
Its Load is three Quarters of a 
N of Powder: Its Shot 
ree Inches Diameter, and thres 
Pound three Quarters Weight: 
Its Length eight Foot, and its 
Level-Range a hundred ant 
twenty five Paces. 
The ordinary Minion : Is 
Bore is three Inches in Diame- 
ter, and weighs about eight hun- 
dred or ſeven hundred and fifty 
Pounds Weight: It is ſeren Foot 
long: Its Load two Pounds and a 
half of Powder : Its Shot near 
three Inches Diameter, and 
weighs three Pounds and four 
Ounces; and it ſhoots point 
blank a hundred and twenty 
Paces. 
M1wvTse, is the 6cth Part of a 
Degree or Hour, 
Minu rk, in ArchireQure, is 
ſometimes taken for a Part of 
Module | | 


Mirak, 
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Mirzsz, in Architecture, is 
the Workmens Term for an 
Angle, that is, juſt forty five 
Degrees, or half a Right one; 
and if it bea Quarter of a Right 
Angle, they call it a Half Mitre. 
And they have an Inſtrument 
made to this Angle, which the 
call the Mitre Square; wit 
which they ſtrike Mitre-Lines 
on their Quarters or Battens ; 
and for Diſpatch they have a 
Mitre-Box, as they call it, which 
is made of two Pieces of Wood, 
each about an Inch thick, and 
one is nailed upright upon the 
Edge of the other; the Upper 
Piece hath the Mitre Lines ſtruck 
upon it on both Sides, and a 
Kerf to direct the Saw in cutting 
the Mitre Joints readily, by only 
applying the Piece into this 

ox. 

Mix'p-LIN ED Fievns, is one 
conſiſting of Straight and Crooked 
Lines. 1 

Mix'p Nuuskx, is one that 
is Part integer, or a whole Num- 
ber, and part of a Fraction; as 
43, 10+, Ec. 

Mix'd RATIO, or PrRoroR- 
T10N, is when the Sum of the 
Antecedent and Conſequent is 
compared with the Difference 
between Antecedent and Conſe- 
; „ 
quent, as if 2: ö: : : d. Then 

. 1184 
aÞb- a — b: : od: —d. 

Moar, in Fortification, is a 
hollow Space or Ditch dug round 
a Town or Fortreſs which 1s to 
be : defended ; wherefore, the 
Length and Breadth often de- 
pends upon the Nature of the 
Soil, according as it is marſhy 
or rocky: Bur Moats in general 
may be from ſixteen to twenty 
two Fathom broad, and from 


M O 


fifteen to twenty five Foot deep. 

Dry Moat, is that which is 
deſtitute of Water, and ought 
to be deeper than one that is 
full of Water. 

Lined Moat, is that whoſe Sca 
and Counterſcarp are caſed with 
a Wall of Maſons-Work lying in 
Talus, or a Sloap. 

_ Flat-bottom'd Meat ,is that which 
hath no Sloping, its Corners be- 
ing ſomewhat rounded. All 
Moats muſt be well flanked, 
and in general ſo wide,' as that 
no Ladder, Tree, ©, can reach 
a-croſs them. If the Ditch be dry, 
or has but little Water, there is 
uſually another ſmall Trench 
cut quite along the Middle 
of it. | 

Mops, in Architecture. See 
M. dule. | 

Moves, in Muſick. See 
Mood. 

Mopilttions, in Archi- 
tefture, are little inverted 
Conſoles under the Soffit or 
Bottom of the Drip, in the 
Ionict, Compoſite, and Corinthian 
Cornices, and ought to corre- 
ſpond to the Middle of Columns. 
Theſe are particularly affected in 
the Corinthian Order, where they 
are always enrich'd with carved 
Works. In the Jonick and Com- 
poſite they are more ſimple, ha- 
ving ſeldom any Ornaments, ex- 
cepting ſometimes a ſingle Leaf 
underneath. 

Mopvurx, in Architecture, is 
a little Meaſure, by which we 
mean any Bigneſs or Extent taken 
at Pleaſure, to meaſure the Parts 
of aBuilding by,and is uſually de- 
termined by the Lower Diame- 
ter of the Column and Pilaſters. 
Vienola's Module, which is 
equal to the Semi-Diameter Hof 
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the Column, is divided into 
twelve Parts in the Tuſcan and 
my and into eighteen in the 
reſt of the Orders. The Module 
of Palladio, Scammozzi, M. De 
Cambray, and M. Deſgodetz, which 
is likewiſe equal to the Semi- 
Diameter, 1s diyided into thirty 
Parts. | 4 | 

Moixnzav, is a Name the 
French, and ſome Modern Wri- 
ters of Fortifcation, give to a 
little Plat- Baſtion, which is raiſed 
before a Curtain that is too lo 
and which hath two other Baſ- 
tions at the Ends of it; for they 
being out of Musket-Shot, one of 
the other, muſt be defended by 
ſome ſuch Thing as this Moineau 
or Plat-Baſtion. 

Sometimes the Moineau joins 
to the Curtain, and ſometimes is 
disjoined from it by a Moat. 

oMENTS, are ſometimes 
taken for the leaſt and moſt in- 
ſenſible Parts of Time; as when 
we ſay, ſuch a Thing was done 
in a Moment. | 
1. In Mathematicks, Moments 
are ſuch indeterminate and in- 
ſtable Parts of Quantity, as are 
ſuppoſed to be by perpetual Flux, 
i. e. either continually decreaſing 
or increaſing ; which latter are 
taken for Affirmative and Poſi- 
tive Moments, and the former 
for Negative or Subtractible 
ones. And cheſe continually in- 
creaſing or decreaſing Partieles 
are ſuppoſed to be infinitely 
ſmall; for as ſoon as ever they 
come to be of any finite Magni- 
tude, they ceaſc to be Moments. 
Moments therefore are to be 
looked upon notas theGenerative 
Prinalples.of finite Magnitude ; 
but to be inceptive only of them. 
2. And becauſe tis the ſame 


Thing, if in the Room of theſe 
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Moments, the Velocities of their 
Increaſes or Decreaſes be made 
uſe of, or the finite Quantities 
proportionable to ſuch Veloci- 
ries, this Method of Proceeding, 
which conſiders the Motion 
Changings, or Fluxions of Quan- 
tities, hath come to be called 
Fluxions. | 

3. Moments, or Moment a, al ſo in 
a Phyſical Senſe, as they are uſed 
in reference to the Laws of Mo- 
tion, ſignify the Quantities of Mo- 
tion in any moving Bodies; and 
ſometimes, ſimply the Motion it- 
ſelf; and they define it to be the 
Vis inſita, or Power by which any 
moving Bodies do continually 
change their Places. 

4. And in comparing the Mo- 
tions of Bodies, the Ratio of 
theſe Moments is always com- 
pounded of theQuagtity of Mat- 
ter in, and the Celerity of the 
moving Body; ſo that the Mo- 
ment of any moving Body may 
be confider'd as a Rectangle un- 
der the Quantity of Matter into 
the Celerity. And ſince tis cer- 
tain, that all equal Rectangles 
have their Sides reciprocally 
proportionable; (14 E. 6 Exd.) 
therefore, if the Moments of 
any Moyeables are equal, the 
Quantity of Matter in one, to 
that of the other, will be rect- 

rocally, as the Celerity of the 
— to the Celerity of the for- 
mer, and vice verſa. 

5. The Moments of any mor- 
ing Body may be conſidered alſo 
as the Aggregate or Sum of all 
the Moments of the Parts of that 
Body; and therefore, where the 
Magnitudes and Number of any 
Particles are the ſame; and 
where they are moved with the 
ſame Celerity, there will be the 
ſame Moments of the We. 
: py 
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6. M. Leibnitz, Huygens, Bernou li, 
Mole, and ſome other Foreigners, 
have all been drawn into an 
horrid Error concerning the 
Momenta, or Force of falling 
Bodies : For they ſay, that the 
Forces of falling Bodies, at the 
Ends of the Fall, are not as the 
Velocities into the Quantities of 
Matter; but as the Squares of 
the Velocities into the Quanti- 
ties of Matter. And all the Proof 
of this, by Experience, is a fal- 
Jacious one, of ſuſpending Balls 
by Threads to the Ceiling over 
Veſſels of congealed Tallow, 
Clay, Wax, or any other yielding 
Subſtance ; and then letting the 
Balls fall, and make Pits in the 
yielding Subſtance ; for when 
the Balls were equal, and one 
weigh'd one Pound, and the 
other two, and the lighter Ball 
hung twice the Height of the 
other from the Surface of the 
Tallow ; yet they made Pits in 
the Tallow of the ſame Depth : 
And from this Experiment they 
would have their Momenta to 
be equal, and conſequently their 
proper Weights are in the Rect 
procal Ratio of the Spaces which 
the ſaid Bodies deſcribe by their 
Fall ; and becauſe theſe Spaces 
are in the ſame Ratio, as the 
zres of the Velociries ; there- 
fore, the Force of a falling Body 
is as the Body itfelf into the 
Square of the Velocity at the 

End of the Fall. 
J. M. S'Graveſande, in his 
InſtitutionesPhiloſophie Newtoniane, 
contradicts himſelf about this 
Matter; for he ſays, Pag. 75. 
Dum pre ſſione corpus acceleratur, 
manente equali preſſione in corpus 
agenti, non augetur celeritas equa- 
biliter. And therefore, according 
to this, if I take him right, the 
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Motion of a Body that fulls freely 
ſhort Spaces, is not accelerated 
equally in equal Times: And ſo 
the Celerity which is acquired 
in the Fall, is not as the Time 
in which the Body has fallen; 
and conſequently the Spaces gone 

i of the 


thro' from the Beginning 
Fall, will not be — one another, 
as the Squares of the Times or 
Velocities in which the Body 
fell; and yer in the Experiments, 
that he and Polenus has made to 
ove, that the Forces of falling 
ies are as the Matter into 
the Square of the Velocity. This 
new Propoſition follows from the 
Spaces gone thro* by the Fall of 
Bodies, being as the Squares of 
the Times. ä 
8. See concerning this in the 
Acta Eruditorum, An. 1686. p. 161. 
Hiſtoire des Ouvrages des Scavans, 
An. 1690. p. 451. Fournal Lite- 
raire, Tom. XII. p. 1, and 190. 
Polenus, in Libro de Caſtellis, &c. 
But Dr. Deſaguliers has ſhewn 
them all to be falſe in this Point, 
in the Phileſophical Tranſa#ion, 
N 375, 376. | 
MonaDes. See Digits. 
 Monocnot, a Kind of In- 
ſtrument antiently of ſingular 
Uſe for the regulating of Sounds: 


But ſome appropriate the Name 


o& ——— to — Inſtrument 
that hath only one ſingle String, 
as the — | * 

The Antients made uſe of the 
Monochord to determine the 
Proportion of Sounds to one ano- 
ther; when the Chord was divi- 
ded into two equal Parts, ſo that 
when the Terms were as 1 and 1, 


they call them Uuiſens; but if 


they were as 2 to 1, they call 
them Oct aves, or Diapaſons ; when 
they were as 3 to 2, they called 
them Fifths, or Diapentes MN if 

they 
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if they were as 4 to 3, they call 
them Fourths,or Diateſſerons; if the 
Terms were as 5 to 4, they call 
it Diton, or Tierce-Major ; but if 
the Terms were as 6 to 5, then 
they called it a Demi-Diton, or a 
Terce-Minor ; and laſtly, if the 
Terms were as 24 to 25, they 
called it a Demiton, or Dieze. 

The Monochord being thus 
divided, was properly thit which 
they called a Syſtem, of which 
there were many Kinds, accord- 
ing to the different Diviſions of 
the Monochord. 

MonoTRricLyYPn, a Term in 
Architecture, ſignify ing the Space 
of one Triglyph between two 
Pilaſters, or two Columns. 

Moop, in Muſick, ſignifies 
certain Proportions of the Time, 
or Meaſure of Notes. 'Theſe 
Moods or Modes, of meaſuring 
Notes, were formerly four in 
Number, viz- | 

1. The Perfect of the More, in 
which a Large contained three 
Longs, or a Long three Breyes, 
a Breve three Semi-Breves, and 
a Semi-Breye three Minims. 

2. The Perfect of the Leſs, where- 
in a Large comprehended two 
Longs, a Long two Breyes, a 
Breve three Semi-Breves, and a 
Semi-Breye two Minims. 

3. The Imperfect of the More, in 
which a Large contained two 
Longs, a Long two Breves, a 
Breve two Semi-Breyes, . and a 
Semi- Breve three Minims 

4. The Imperfect of the Leſs, is 
the ſame with that which we 
call the Common Mood, the other 
three being now altogether out 
of uſe; altho* the Meaſure of 
our common 'Triple-Time is the 
fame with the Mood Ixrperfect of 
the More, except that we reckon 
but two Minims to a Semi-Breye, 
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which in that Mood comprehena- 
ed three. In our common Mood, 
two Longs make one Large, two 
Breves a Long, two Semi-Breves 
a Breve, &c. proceeding in the 
ſame Order to the laſtor ſhorteſt 
Note: So that a Large contains 
two Longs, four Breves, eight 
Semi-Breves, ſixteen Minims, 
thirty two Crotchets, ſixty four 

ua vers, c. 

Beſides theſe Moods of Time, 
five others relating to Tune, 
were in uſe among the antient 
Grecians, which were termed 
Tones or Tunes by the Latins ; 
the Deſign of either being to 
ſhew in what Key a Song was 
ſet, and how the different Keys 
had relation one to another, 

Theſe Sorts of Moods were 
diſtinguiſhed by the Names of 
the ſeyeral Proyinces of Greece, 
where they were firſt invented; 
as the Dorick, Lydian, Ionick, 
Phrygian, and Zolick. 

Dorick Mood conſiſted of flow- 
tuned Notes, and was proper for 
the exciting Perſons to Sobriety 
and Piety. 

Lydian Mood was likewiſe uſed 
in ſolemn Grave Muſick ; and 
the Deſcant or Compoſition was 
of flow Time, adapted to ſacred 
Hymns or Anthems. 

Ionic Mood was for more light 
and ſoft Muſick ; ſuch as plea- 
ſant amorous Songs, Sarabands, 
Courants, Jiggs, Ec. 

Phrygian Mood was a warlike 
Kind of Muſick, fit for Trum- 
pets, Hautboys, and other Inſtru- 
ments of the like Nature, where- 
by the Minds of Men were ani- 
mated to undertake Military 
Atchieyements,or Martial Exer- 
ciſes. 

Zolick Mood, being of a more 
airy, ſoft, and delightful Sound, 

R ſuch 
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fuch as our Madrigals, ſerved to 
allay the Paſſions by the Mears 
of its grateful Variety, and me- 
lodious Harmony, 

Theſe Moods or Tones were 
diſtinguiſhed into Authentick and 
Playal, with reſpect to the di- 
viding of the Octave into its Fifth 
and Fourth, 

The former was when the 
Fifth poſſeſſed the Lower Place, 
8 to the Harmonical 
Diviſion of an Octave; and the 
other was when it ſtood in the 
Upper Place, according to the 
Arithmetical Diviſion of the ſame 
Octave. by 

MonTr, properly ſpeaking, 
is the Time in which the Moon 
runs through the Zodiack, and 
therefore is accounted by the 
Motion of the Moon: And ſo 
the Lunar Month is either 


Periodical, which is the Time 


of the Moon's Motion from any 
one Point of the Zodiack to the 
ſame again, and is ſomething 
leſs than 2) Days and eight 
Hours; or elſe Synodical, which 
is the Time between New Moon 
and New Moon, and is ſome- 
thing more than 29 Days and a 
half. 

1. There is alſo a Solar Month, 
which is the Time that the Sun 
takes up running through one of 
the Signs of the Zodiack, and is 
almoſt 30 Days and a half. 

2. And both theſe Solar and 
Lunar Months, are either Aſtro- 
nomical, like thoſe abovemen- 
tioned ; or Civil, which are va- 
rious, according to the Uſage of 
accounting in different Places, 
Cities, and Nations. 

3. The Egyptians accounted 
by Solar Months, each of 30 
Pays; and to compleat their 
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Year, after 12 ſuch Months, 
they added five Days, which the 
odd Hours made up. 

4. But moſt of the antient Na- 
tions accounted by the Lunar 
Synodical Month; as the Fervs, 
Greeks, and the Romans, till 
F. Ceſar's Time; and as the Ma- 
hometans do to this Day. And 
becauſe theſe Months did not 
contain an exact Number of 
Days, to adapt them to Civil 
Computation, they accounted 
A one Month to haye 
30, and the next 31 Days; and 

y this Means they made two 
ſuch Civil Months to be equal to 
two Lunar ones of 29 Days and 
a half: and they brought it to 
paſs, thar the New Month, for a 
Run of many Years, did not 
much deviate from the firſt Day 
of the Civil Month. 

Moon. The Periodical Re- 
volution of the Moon, in refe- 
rence to the fixed Stars, is 27 
Days, ſeven Hours, 43 Minutes: 
And in the ſame Space of Time, 
by a ſtrange Correſpondence and 
Harmony of the two Motions, 
it reyolyes the ſame Way about 
its own Axis; whereby (one 
Motion converting it to, as the 
other turns it from the Earth) 
the ſame Side is always expoſed 
to our Sight. 

1. The Librations of the Moon's 
Body, which occaſion that the 
ſame Hemiſphere exactly is not 
always expoſed to our Sight, 
ariſe from the Eccentricity of 
the Moon's Orbit, from the Per- 
turbations by the Sun's Attrac- 
tion, and from the Obliquity of 
the Axis of the Diurnal Rotation 
of the Moon's own Orbit, with 
out the Knowledge of whic 
Circumſtances, her Phznomen 


we 
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were inexplicable ; but by the 
Conſideration of them are yery 
demonſtrable. 

2. The mean Horary Motion 
of the Moon, in reſpe& of the 
fixed Stars, is 32 Minutes, 56 Se- 
conds, 27 Thirds, 12 Fourths 
and a half. 

3. The Moon is diſtant from 
the Earth according to moft 
Aſtronomers, 59: According to 
Vindeline, 60 : * 60%: 
Nircber 60 3: And according to 
Tycho,56 4 Semi-Diameters of the 
Earth. Sir Iſaac Newton thinks 
the Diſtance ought to be eſteem'd 
about 61. 'Therefore the mean 
Diſtance may be reckon'd 60. 

R 4. She is 3 _ Quad at 

er S than in the Quadra- 
ture by ch Part of the Diſ- 
tance. 

5. According to Mr. Caſſinis 
theMoon's greateſt Diſtance from 
the Earth is 61, the mean Diſ- 
tance 56, and the leaſt Diſ- 
tance 52 Semi-Diameters of the 
Earth. 

6. The Power of the Moon's 
Influence as to the Tides, is to 
that of the Sun as 64 to one. 
Sir Iſaac Newton. 

7. As to the Inequality of the 
Moon's Motion, ( which pro- 
ceeds from the Actions of the 
Sun, diſturbing the Motion of 
the ſecondary Planets) ſhe moyes 
fwifter, and deſcribes ( by a Ra- 
dius drawn from it to the Earth) 
a greater Area in Proportion to 
the Time, hath an Orbit leſs 
curved, and by that Means comes 
nearer to the Earth in her Syzy- 
gles or ConjunCtions, than in the 

uadratures, unleſs the Motion 
of her Eccentricity hinders it: 
Which Eccentricity is the great- 
eſt, when the Apogeum of the 
Moon happens in the Conjunc- 
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tion; and is leaſt, when the 
Apogeum happens at the Quadra- 
tures; and her Motion is ſwifter 
alſo in the Earth's Aphelion, than 
in its Peribelion. The Apogeum 
alſo goes forward ſwifter in the 
ConjunCtion, and goes flower 
at the Quadratures ; but her 
Nodes are at reſt in the Con- 
junctions, and do recede moſt 
ſwiftly in the Quadratures. 

8. The Moon alſo perpetually 
changes the Figure of her Orbit, 
or the Species of the Ellipſis ſhe 
moves in. 

9. There are alſo ſome other 
Inequalitiesin the Motion of this 
Planet, which can hardly be 
reduced to any certain Rule : 
As the Velocities or Horary 
Motions of the Apogzum and 
Nodes, and their Equations, and 
the Difference between thegreat- 
eſt Eccentricity in the Conjunc- 
tions, and the leaſt in the Qua- 
dratures ; and that Inequality 
which is called the Variation of 
the Moon : All theſe do increaſe 
and decreaſe annually, in a Tri- 
plicate Ratio of the Apparent 
Diameter of the Sun: And this 
Variation 1s increaſed and dimi- 
niſhed in a Duplicate Ratio of 

the Time between the Quadra- 
tures ; as Sir Iſaac Newton proves 
in many Places of his — 

10. That curious Perſon found 
the Apogzum in the Moon's 
Syzygles to go forward 23 min. 
each Day, in reſpect of the fixed 
Stars; and to go baekward 
16 min. j each Day in the Qua- 
dratures: And therefore the 
middle annual Motions he eſti- 
mates at 40 deg. 

11. That the Cauſe ef the Se- 
condary Light of the Moon, as 
they call it, that is, the obſeure 
Part of her appearing like kindled 

R 2 Aſhes, 
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Aſhes, juſt before and after the 
Change of the New Moon, is 
the Sun's Rays reflected from 
the bright Hemiſphere of the 
Earth to thoſe dark Parts of the 
Moon; and thence again reflect- 
ed to the Earth deſtitute of the 
Sun's Light. 

12. Sir Iſaac Newton makes it 
a Propoſition to enquire into the 
Figure of the Moon ; and ſup- 
omg it, at its firſt Original, to 
have been a Fluid, like to our 
Sea, he calculates, that the At- 
traction of our Earth would raiſe 
the Water there to near 90 Foot 
high, as the Attraction of the 
Moon raiſeth our Water to 12 
Fcot: Whence the Figure of the 
Moon muſt be a Spheroid, whoſe 
greateſt Diameter extended, will 
paſs through the Centre of our 
Earth; and will be longer than 
the other Diameter perpendicu- 
lar to it, by 180 Foot; and from 
hence it comes to paſs, that we 
ſec always the ſame Face of the 
Moon: For ſhe cannot reſt in 
any other Poſition, but will con- 
tinually endeavour to conform 
| herſelf to this Situation, Prop. 38. 

Lib. III. 

13. Mr. Azout ſays, that this 
Planet's Diameter never appear'd 
to him above 33 min. and never 
leſs than 24 min. 45 ſec. 

14. Sir Iſaac Newton y2ckons 
the mean Diameter of the Moon 
to be 32 min. 12 ſec. as the Sun's 
is 31 min. 27 ſec. 

15. The Denſity of the Moon 
he concludes to be to that of 
the Earth, as 9 to 5 nearly.; and 
that the Maſs or Quantity of 
Matter in the Moon to that of 
the Earth, is as 1 to 26 nearly. 

16. The Plane of the Moon's 
Orbit is inclin'd to that of the 
Exliptick, and makes with it an 
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Angle of about five Degrees; 
and its Declination varies, and 
is greateſt when the Moon is in 
the Onuadratures, and leaſt when 
ſhe is in her Syzygies. 

17. By means of the Spots in 
the Moon, the Lunar Ellipſes 
are more accurately obſeryed 
than formerly, to the great Ad- 
vancement of Geography and 
Navigation in ſettling the Lon- 
gitudes of Places; for the Im- 
merſion and Emerſions of theſe 
Spots from the Shadow of the 
Earth, are moſt nicely deter- 
mined. 

18. Although the Moon's Pe- 
riod round the Earth be in 21 
Days, ſeven Hours, and three 
Quarters, (which 1s the Perio- 
dical Month) yet becauſe in the 
Space of a Periodical Month, 
the Earth alſo with its Satellite, 
the Moon is moved on almoſt an 
entire Sign; in conſequence 
therefore the Pointof the Moon's 
Orbit, in the laſt Conjun&ion, 
or New Moon, will be gotten 
too far to the Weſtward ; and 
therefore the Moon cannot come 
yet to a new Conjunction with 
the Sun, but wants of it two Days 
and five Hours; which mult be 


paſs'd before the entire Luna- 


tion will be over, and before the 
Moon hath exhibited all her 
Phaſes. Theſe two Days, and 
five Hours therefore being added 
to the Periodical Month, make 
the Synodical one, which con- 
ſiſts of 29 Days, 12 Hours, and 
three Quarters. 

19. The Moon diſturbs the 
Motion of the Earth, and the 


common Centre of Gravity of 


thoſe Bodies deſeribe that Orbit 
about the Sun, which we have 
hitherto ſaid that the Earth de- 


ſcribed ; becauſe we overlook © 
the 


M O 


the Action of the Moon; bu 
the Earth deſcribes an irregular 
Curve. 

20. The Gravity of the Moon 
towards the Earth, and this Gra- 
vity is inereaſed by the Action 
of the Sun, when the Moon is 
in the Quadratyres ; and it is an 
Augmentation or Addition to 
the Gravity of the Earth to- 
wards the Sun. 

21. The Earth's Diſtance from 
the Sun remaining the ſame, the 
aboyemention'd Addition of Gra- 
vity increaſes and diminiſhes in 
the Ratio of the Diſtance of the 
Moon from the Earth. 

22. The Diſtance of the Earth 
from the Sun 5 the 
ſame, the Gravity of the Moon 
towards the Earth decreaſes 
more ſlowly in the Quadratures, 
than according to the inverſe 
Ratio of the Square of the Diſ- 
tance from the Centre of the 
Earth. 

23. The Force which dimi- 
niſhes the Gravity of the Moon 
in the Syzygies, is double that 
which increaſes it in the Qua- 
dratures. g 

24. In the Syzygies, the diſturb- 
ing Force is directly as the Diſ- 
tance of the Moon from the Earth, 
and inverſly as the Cube of the 
Diſtance of the Earth from the 
dun. 

25. At the Syzygies the Gra- 
vity of the Moon towards the 
Earth, receding from its Centre, 


is more diminiſhed, than ac- 
cording to the inverſe Ratio of 


the Square of the Diſtance, from 
that Centre. 

26. In the Motion of the Moon 
from the Syrygies to the Quadra- 
ture, the Gravity of the Moon 
towards the Earth is continually 
increaſed, and the Moon is con- 
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tinually retarded in its Motion: 
But in the Motion from the Qua- 
drature to the Syxygy, every Mo- 
ment the Moon's Gravity is di- 
miniſhed, and its Motion in its 
Orbit is accelerated. 

27. As the Radius is to the 
Sine, and an half of double the 
Diſtance of the Moon from the 
Syzygy, fo the Addition of Gra- 
vity 1n the Quadratures, is to the 
Force which accelerates or re- 
tards the Moon in its Orbit, 

28, And the Radius is to the 
Sum or Difference of one and a 
half, the Co-Sine of double the 
Diſtance of the Moon from the 
Syxyey, and half the Radius; as 
the Addition of Gravity in the 

uadratures, to the Diminution 
or Increaſe of Gravity in that 
Situation of the Moon, concern- 
ing which the Computation is 
made. 

29. The Moon is leſs diſtant 
from the Earth at the Syzygies, 
and more at the Ouadratures. 

30. In the Qgadratures and 
Syzygies, the Moon deſcribes 
Area's by Lines drawn to the 
Centre of the Earth, proportio- 
nal to the Times. 

31. The Area's, by Lines drawn 
to the Centre of the Earth, are 
not exactly proportional to the 
Times at all Times. 

32. The Apſides of the Moon 
go forward, when the Moon is 
in the Syzygies: In the Quadra- 
tures, the Apſides go backwards, 
that is, move in Antecedentia. 

33- The Progreſs, conſidering 
one entire Revolution of the 
Moon, exceeds the Regrefs, 
Cateris Paribus. 

34. The Apſides go forward 
faſteſt of all in a Revolution of 
the Moon, ſuppoſing the Line of 
the Apſides in the Nodes; and in 

R 3 that 
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chat very Caſe they go back the 
ſloweſt of all in the ſame Revo- 
lution. 

35. Suppoſing the Line of the 
Apſides to be in the Quadratures, 
the Apſides are carried in Conſe- 
quentia, the leaſt of all in the 
Fyxygies; but they return the 
ſwifteſt in the Quadratures ; and 
in this Caſe, in one entire Re- 
volution of the Moon, the Re- 
greſs exceeds the Progreſs. 

36. The Excentricity of the 
Orbit, every Revolution, un- 
dergoes various Changes. It 
is the your of all, when the 
Line of the Apſides 1s in the Sy- 
xygies; but the Orbit is the leaſt 

xcentrick of all, when the Line 
of the Apſides is in the Quadratures. 
3. The Ratio between the 
Addition of Gravity in the Qua- 
dratures, and the Force, which 
removes the Moon out of its 
Orbit, is the Ratio of the Cube 
of the Radius to three Times 
the Product of the Sines of the 
Diſtances of the Moon from the 
Quadrature, and of the Node 
from the Syzyey ; as alſo of the 


Inclination of the Plane. 


38. This Force is increaſed as 
the Moon advances towards the 
Syzygy, and as the Nodes recede 
from it. 

39. Conſidering one entire Re- 
volution of the Moon, Ceteris 
Paribus, the Nodes move in An- 
tecedentia ſwifteſt of all, when the 
Moon is in the Syzygies; then 
flower and flower, till they are 
at reſt, when the Moon is in the 
Quadratures. | 
40. The Line of Nodes does 
ſacceſhvely acquire all poſſible 
Situations in reſpect of the Sun; 


and every Year goes twice thro' 


the Syzygies, and twice thro' the 
Quadratures. 


39. If we conſider ſeveral 
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Revolutions of the Moan, the 
Nodes in one whole Revolution 
go back very faſt, the Nodes be- 
ing in the Quadratures ; then 
flower, till they come to reſt, 
when the Line of Nodes is in the 
Syzygies. 

40. By the ſame Force with 
which the Nodes are moved, the 
Inclination of the Orbit is alſo 
changed; it is increaſed as the 
Moon recedes from the Node, 
and diminiſhed as it comes to the 
Node. 

41. When the Nodes are come 
to the Syzygies, the Inclination of 
the Plane of the Orbit is the 
leaſt of all; for in the Motion 
of the Nodes from the Syzygies 
to the Quadratures, and in one 
whole Revolution of the Moon, 
the Force which increaſes the 
Inclination exceeds that which 
diminiſhes it ; therefore the In- 
clination 1s increaſed; and it is 
the greateſt of all, when the 
Nodes are in the Quadratures. 

42. All the Errors in the 
Moon's Motion are ſomething 

reater in the Conjunction than 


in the Oppoſition. 


43. All the diſturbing Forces 
are inverſly, as the Cube of the 
Diſtance of the Sun from the 
Earth, which when it remains 
the ſame, they are as the Diſ- 
tance of the Moon from the 
Earth. Conſidering all the diſ- 
turbing Forces together, the Di- 
minution of Gravity N 

44. The Motion of the Moon 
being conſidered in general. 
The Gravity of the Moon to- 
wards the Earth is diminiſhed 
coming near the Sun, the Pe- 
riodical Time is the greateſt; as 
alſo the Diſtance of the Moon 
( Ceteris Paribus) the greateſt, 
when the Earth is in the Peri- 
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very ſhort Piece of Cannon, or 
Ordnance, thick and wide, pro- 
per for thediſehanging of Bombs, 
Carcaſſes, Stones, &c. It is uſu- 
ally mounted on a Carriage, the 
Wheels whereof are very low. 


My. Anderſon's 'TaBLE of the 
requiſite Weight of Powder for 
all Mortars, from 6 to 20 Inches 
Diameter. 


Inch. Decem. Pounds. Ounces. 

. O Os 13 
1 1. OI 
T» O 1. 05 
8 1 I. 10 
| 8. O 2. O00 
8 $5 2+ 06 
9. 89 2. 14 
9— 3 Zo 06 

10. O 3 141 
1 + 08 
11˙ O Fo 03 
117 5 Fo 15 
12˙* © 6. 12 
12 5 7. 10 
1 8. og 
1 ye 10 

I 4+ © 10. 1 14 
I 4+ 5 11. 14 
15 O 1 3 03 
8 14 09 
16. 0 16. 16 
1 $ 17. og 
17» 0 19. 03 
I * 5 20. 15 

18. O 22. 125 
18. $ 24. 11 
19 O 26. 13 
19. 5 28, 14 

20. O0 31. og 


Morro, is a Continual and 
Succeſſive Mutation of Place, 
and is either Abſolute or Rela- 
tive. | | 

1. Abſolute Motion, is the Change 
of the Locus Abſolutus of any 
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Mon r AR-PIEcE, is a kind of moving Body; and therefore, its 


Celerity will be meaſured by the 
Quantity of the Abſolute Space, 
which the Moveable Body hath 
run through. Bur, 

2. Relative Motion, is a Muta- 
tion of the Relative or Vulgar 
Place of the moving Pody, and 
ſo hath 1ts Celerity accounted or 
meaſured by the 98 of 
RelativeSpace which theMoyeas 
ble Body runs over. 

z. All Motion is of itſelf 
ReGi-Linear, or made according 


to Straight Lines, with the ſame 


conſtant uniform Velocity; if no 
external Cauſe makes any Alte» 
ration in its Direction. 

4. If two Bodies, moving uni- 
formly, go with unequal Veloci- 
ties, the Spaces which will be 
paſs'd over by them in unequal 
Times, will be to one another in a 
Ratio compounded of that of the 
Velocities, and that ot the Times. 

5. The Motions of all Bodies 
are as the ReQangles under the 
Velocities, and the Quantities 
of Matter. 

6. The Motions of Bodies in- 
cluded in a given Space, amon 
themſelves, will not be 4 pes, 
by the Motion of that Space 
uniformly forwards in a Straight 
Line. 

7. Every Body will continue 
in its State, either of Reſt or 
Motion uniformly forward in a 
Right Line, unleſs it be made to 
change that State by ſome Forcg 
impreſſed upon it, 

8. The Change of Motion is 
proportionable to the moving 
Force impreſſed, and is always 
according to the Direction of 
that Right Line, in which the 
Force is impreſſed 

9. The Quantity of any Mo. 
tion is diſcoverable by the Joint- 
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Conſideration of the Quantity of 
Matter in, and the Velocity of 
the moving Body : For the Mo- 
tion of any Whole, is the Sum of 
the Motions of all the Parts. 

10. The Quantity of Motion, 
which is found, by taking either 
the Sum of Motions made the 
ſame Way, or the Difference of 
thoſe which are made contrary 
Ways, 1s not at all changed by 
the Action of Bodies one upon 
another. 

11. In all kind of Motions 
whatever, Rolling, Sliding, Uni- 
form, Accelerated, or Retarded, 
in Right Lines, or in Curves, &c. 
the Sum of the Forces which 
produce the Motion of all Parts 
of its Duration, is always propor- 
tionable to the Sum of the Paths, 
or Lines, which all the Points 
of the moving Body deſcribe. 

12. The Product of the Dura- 
tion of all uniform Motions, 
multiplied by the Force which 
began the Motion, is always 
proportionable to the Product 
made by the Path, or Line of 
Motion multiplied by the Maſs 
or Quantity of Matter in the 
moving Body. 

Mor rox of the Apogeum, in the 
Ptolemaick Syſtem, 1s an Arch of 
the Zodiack of the Primum Mo- 
bile, contained between the Line 
of the Apogeum, and the begin- 
ning of Aries. 

MoTrion ComrounDED. See 
Compound Motion. 

Mov1 pixcs. Under this Name 
are comprehended all thoſe Jet- 
tings or Pro jectures beyond the 
naked Wall, a Column, Ee. 
which only ſerve for Ornament; 
whether they be ſquare, round, 
ſtraight, or crooked. Of theſe 
there are ſeyen Kinds more con- 


ſiderable than the ref, vis · the 
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Doucine, the Taton, or Heel, the 
Ovolo,or Quarter- Round, the Plinth, 
the Aſtragal, the Denticle, and the 
Cavetto. 

MovzmenrT; the ſame with 
what many do call an Automa- 
ton, and with us ſignifies all 
thoſe Parts of a Watch, Clock, 
or any ſuch curious Engine, 
which are in Motion, carry on 
the Deſign, or anſwer the End 
of the Inſtrument. 

MovLiinegrT, a French Term, 
ſignifying a Turn- Stile; *tis uſed 
in Mechanicks, and ſignifies a 
Roller; which being croſſed with 
two Levers, is uſually applied to 
Cranes, Capſtans, and other Sort 
of Engines of the like Nature, 
to draw Cords, and heave up 
Stones, Timber, Sc. Alſo a 
kind of Turn- Stile, or wooden 
Croſs, which turns horizontall 
upon a Stake fixed in the — 
and is uſually placed in Paſſages, 
to keep out Horſes, and to oblis © 
Paſſengers to go, or come one by 
one, 

Theſe Moulinets are often ſer 
up near the Out-Works of forti- 
fied Places, at the Side of the 
Barriers, through which People 
paſs on Foot. 

Movenav, (a French Term) 
in Fortification, is a ſmall flat 
Baſtion, commonly placed in the 
Middle of an over-long Curtain, 
by which the Baſtions at the 
Extremities are not well defend- 
ed- from the Small-Shot, by rea- 
ſon of their Diſtance; ſo that 
this Work is proper for placing 
in it a Body of Muſqueteers to 
fire upon the Enemy from all 
Sides. 

MurLTANGULAR Frcureg, Is 
one that has many Sides and 
Angles, | 


MuLgy | 
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MvuLTILATERAL, in Geome- 
try, are thoſe Figures that ha ve 
more than four Sides. 

MurLTinomialL Root. See 
Polynomial, 

3 Pa opORTION, is 
when the Antecedent being di- 
vided by the Conſequent, the 

uotient is more than Unity; 
and the Reaſon of the Name 1s, 
becauſe the Conſequent muſt be 
multiplied by the Index, or Ex- 
ponent of the Ratio, to make it 
equal to the Antecedent. Thus 
12 is Multiple in proportion to 4, 
becauſe being divided by 4, the 
Quotient is 3, which is the De- 
nomination of the Ratio; and 
the Conſequent 4 being multi- 
plied by 3, makes the Antece- 
dent 12 ; wherefore 3 is Sub- 
Multiple of 12. 

Mut TieLs Surzx-PARxricu- 
LAs PrRoroRT1oN, is when one 
Number or Quantity contains 
another more than once, and 
ſuch an Aliquot Part. | 

Morrirrk SUPER-PARTIENT 
PR OPORTION, is When one Num- 
ber or Quantity contains ano- 
ther divers Times, and ſome 
Parts beſides. 

Mur rieric Arion, is, in ge- 
neral, the taken or repeating of 
one Number or Quantity as often 
as there are ſuppoſed Unites in 
the other Number: The Number 
multiplied, is called the Multipli- 
cand; theNumber multiplying,the 
Multiplicator ; and that which is 
found or produced, is called the 
Product. 

Murrieric Arto, is only a 
compendious Addition, effeQing 
at once, what in the ordinary 
Way of Addition would require 
many Operations: For the Mul- 
tjplicand is only added to itſelf, 


or repeated as often as the Nnites 
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of the Multiplicator do expreſs ft. 
Thus if 6 were to be multiplied 
by 4, the Product is 24, which 
is the Sum ariſing from the Ad- 
dition of 6 four Times to it- 
ſelf. 

In all Multiplication, as 1 is 
to the Multiplicator; fo is the 
Multiplicand to the Product. 

Murrieric xp, in Arithme- 
tick, is the Number to be mul- 
tiplied. 

MuLTieticator, in Arith- 
metick, is the Number by which 
you multiply, or the Number 
multiplying. 

MurtreLisgR, the ſame with 
Multiplicator. 

MourDERERS, are ſmall Pieces 
of Ordnance, either of Braſs or 
Iron, haying Chambers ( that 
is, Charges made of Braſs or 
Iron) put in at their Breeches : 
They are moſtly uſed at Sea, ar 
the Bulk-Heads of the Fore- 
caſtle, Half- Deck, or Steerage, 
in order to clear the Decks, 
when any Enemy boards the 
Ship; they are faſten'd and tra- 
yers'd by a Pintle, which is put 
into a Stock. 

Musrcx , is one of the ſeven 
Sciences, commonly called Li- 
beral, and comprehended alſo 
among the Mathematical, as 
having for its Obje& diſcrete 
Quantity or Number; but not 
conſidering it in the Abſtract, 
like Arithmetick; but with re- 
lation to Time and Sound, in or- 
der to make a delighttul Har- 
mony. 

This Science is alſo Theori- 
cal, which examineth the Na- 
ture and Properties of Concords 
and Diſcords, explaining the 
Proportions between them by 
Numbers: And Practical, which 
teacheth not only Compoſition, 

that 
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That is, the Manner of Com- 


ſing all Sorts of Tunes or 
Airs; but alſo the Art of Singing 
with the Voice, or Playing upon 
Muſical Inſtruments. 

Musxkr-BasxErs, in Fortifi- 
cation, are Baskets of about a 
Foot and a half high, and eight 
or ten Inches Diameter at the 
Bottom, and a full Foot at the 
Top They are fill'd with Earth, 
and are ſer on low Parapets, or 
Breaſt-Works, or on ſuch as are 
beaten down, that the Muſque- 
teers may fire between them at 
the Enemy, and yet be tolera- 
bly well ſecured againſt their 
Fire. | 
MvurvLE, in Architecture, is 
a kind of ſquare Modillon, ſet 
under the Cornice of the Dorick 
Order, and fo called from the 
Word Mutilus, maimed or im- 
perfect, becauſe they repreſent 
the Ends of the Rafters, which 
are crooked or bent, in like 
manner, as the Beams or Joints 
are repreſented by the Tri- 
gliphs 1n the Frize of the ſame 
Order. 
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ADIR, is that Point of the 
. Heavens ſeemingly under 
the Earth, which is diametri- 
cally oppoſite to the Point di- 
realy over our Head, viz. the 
Zenith; ſo that they are both as 
it were the Poles of the Horizon, 
and diſtant from it on each Side 
ninety Degrees, and conſequent- 
ly fall upon the Meridian, one 
above the other under the Earth; 
and whatever Diſtance one of 


them has from the Equator, and- 


one of the Poles of the World, 


N A 
the ſame, on the contrary, has 
the other from the oppoſite Poles 
and adverſe Part of the Equa- 
tor. 

Narrtgrs, or NA PERES-BONRS 
or Rops, are a kind of larger 
Multiplication-Table, contriy'd 
upon Four-ſquare Wooden or 
Ivory Rods by the Lord Neper, 
for the more eaſy multiplying, 
dividing, and extracting the 
Roots of great Numbers. 

NATURAL Day. See Day. 

NaTuRAL Hor1zoN; 8 
with Senſible Horizon. 

Narvrar Prilosoeny, is the 
ſame with what is uſually called 
Phyſicks, viz. that Science which 
contemplates the Power of Na- 
ture, the Properties of natural 
Bodies, and their mutual Actions 
one upon another. 

Na vioA rio, is the Art of 
Sailing, whereby the Mariner is 
inſtructed how to guide a Ship 
from one Part to another, the 
ſhorteſt and ſafeſt Way, and in 
the ſhorteſt Time: And this is 
Two-fold, either 

Improper, which is called Coaft- 
ing, in which the Places are at 
no great Diſtance one from ano- 
ther, and the Ship ſails uſually 
in Sight of Land, and is within 
Soundings. Now, for the Per- 
formance of this, there is re- 
quired a good Knowledge of the 
Lands, the Uſe of the Compaſs, 
the Lead, or Sounding Line, and 
ſuch Books as Rutters, &c. 

Proper, 1s where the Voyage 
is performed in the vaſt Ocean, 
out of ſight of all Land; and 
here is neceſſa 


e a thorow Sailor or Artift, and 


underftand well Mercator's Charts, | 
Azimuth, and Amplitude Compaſs, | 


not only the | 
Knowledge of the Lead, Com- 
aſs, Sc. But the Maſter muſt ' 
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L.og-Line, and all good Inftru- 
ments for Celeſtial Obſeryations 
that can be uſed at Sea. 

Navur1carl Crarr, the ſame 
as Sea-Chart. 

Navricar Comrass, the ſame 
as Sea Compaſs. 

NavuTical PLANISPHERE is a 
Deſcription of the Terreſtrial 
Globe upon a Plane, for the 
Uſe of Mariners ; and is either 
the Plane Chart, as they call it, 
where the Parallels of Latitude 
are all of the ſame Length with 
the Meridians; and which there- 
fore is yery erroneous, except in 
ſhort Voyages, and near the 
Equator : Or Mercator's Chart, 
where the Meridians are in- 
creaſed in proportion, as the 
Parallels ſhorten, that is, as 
the Secants of the Arch con- 
tained between the Point of La- 
titude, and the Equator. 

NeBuLous STARS, Are cer- 
tain fixed Stars of a dull, pale, 
and ape Light. 22 ſeen 
through g Teleſcopes, a 
pear — be Cluſters of ſmall 
Stars. 

NEEgpLE. See Box and Needle. 

NECATIVE QUANTITIES, in 
Algebra, are ſuch as have be- 
fore them the Negative Sign, 
and which are ſuppoſed to be leſs 
than nothing. 

NIE 'TiDgs, written alſo 
Nxpk or N REP, are thoſe Tides 
(won the Moon is in the mid- 

le of the ſecond and lat Quar- 
ter) which are oppoſite to the 
Fo and as the higheſt 
of the Spring-'Tides is three Days 
after the Full or Change, ſo 
the loweſt of the Neep is four 
Days before the Full or Change. 

Newer, in Architecture, is 
the upright Poſt that the Caſe of 
Winding- Stairs turns round a- 
bout. 8 r — 60 848 * 
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Nickx, in Architecture, is a 
Cavity left deſignedly in the 
Wall of a Building, to place a 
Statue in. 

Nocruxx Ar, is an Inſtru- 
ment made of Box, Ivory, or 
Braſs, to take the Altitude or 
Depreſſion of the Pole- Star, in 
reſpect to the Pole itſelf, in or- 
der to find the Latitude, and 
nearly the Hour of the Night. 

1. There are ſeveral Sorts of 
Nodturnals, of which ſome may 
be Projections of the Sphere; 
ſuch as the Hemiſpheres or Pla- 
niſpheres on the Plane of the 
Equinodtial; but the Seamen uſe 
— two, and the Manner of 
uſing either is the ſame. One 
of them is fitted for the Pole- 
Star, and firſt of the Gards of 
the Little Bear; and the other 
for the Pole- Star, and the Gards 
or Pointers (as ſome call tbem) 
of the Great Bear. 

2. The Inſtrument conſiſts of 
three Parts or Pieces ; the largeſt 
of which hath a Handle to hold 
it by, when you would obſerve; 
and oppoſite to the Handle, there 
is a ſmall Tooth or Point, which 
( if it be made for the Little Bear) 
ſtands againſt the 25th of April; 
but if for the Great Bear againſt 
the 17th of February, which are 
the Times of the Year when 
thoſe Stars come to the Meri- 
dian at Twelve atNight. On this 
bigger Part or Piece there are 
two Circles deſcribed ; the Ont- 
termoſt hath the Months and 
their Days, and the Innermoſt 
hath the 24 Hours of a Natural 
Day, On the Backſide of this 
Piece alſo are 32 Points of the 
Coinpaſs deſigned and marked 
and their Initial Letters, 

3- The ſecond Part of the Noc- 
turnal hath two Circles deſcribed 

on, 


* 
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on it; of which the Uttermoſt is 
divided into 29%, equal Parts 
for the Days of the Moon's Age, 
and the Innermoſt into 24 Hours; 
and at the Beginning of the 
Days of the Moon's Age, and at 
Twelve, there is a Tooth to be 
ſet to the Day of the Month-1n 
the Upper Part. 

4. The third Part is an Index 
wich a fiducial Edge, iſſuing 
from the Centre; and muſt be 
ſo long, that a good Part of it 
may extend beyond the outer- 
moſt or biggeſt Piece. Theſe 
three Parts are ſo order'd, that 
by means of a ſmall hollow Braſs 
Socket they are made to move 
about the Centre of the Inſtru- 
ment. D 

Nocrurxar Arcn, Is that 
Space in the Heayens which 
the Sun, Moon, or Stars, runs 
thro* parallel to the Equator, 
from their Setting to their 
Riſing. 

Noc ruxNxABLR, is an Inſtru- 
ment uſed to find how much the 
North Star is higher or lower 
than the Pole at all Hours of 
the Night. 

NopaArED HV ER DOLA. So 
Sir Iſaac Newton calls a Peculiar 
Kind of Hyperbola, which by turn- 
ing round decuſlates, or croſſes 
itſelf. 

Nop Es, in Aſtronomy, are the 
Points of Interſection of the Or- 
bit of the Sun, or any Planet, 
with the Ecliptick ; ſo that the 
Point where a Planet paſſes over 
the Ecliptick, out of Southern 
into Northern Latitude, is called 
the North or Aſcending Node: 
And where it deſcends from 
North to South, 'tis the South or 
Deſcending Node. 

Nopvs, or Nops, in Dial- 
ling, is a certain Point in the 


f 
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Axis or Cock of a Dial, by the 
Shadow of which, either the 
Hour of the Day in Dials with- 
out Furniture, or the Parallels 
of the Sun's Declination, his 
Place in the Ecliptick, the Ita- 
lian or Babyloniſh Hours, &c. are 
ſhewn, in ſuch Dials as have 
Furniture. 

NoxAGESsIMAL Decree, 1s 
the higheſt Point, or goth De- 
gree of the Meridian. 

Noxes of a Month, are the 
next Days afrer the Kalends, 
which is the firſt Day. In March, 
May, Fune, and October, the Ro- 
mans accounted fix Days of the 
Nones ; but in all the reſt of the 
Months but four. They had 
this Name probably, becauſe 
they were always nine Days in- 
eluſively, from the firſt of the 
Nones to the Ides, i. e. reckon- 
ing incluſively both thoſe Days. 

oRMAL, the ſame with Per- 
pendicular, or at Right Angles ; 
and tis uſually ſpoken of a Line, 
or a Plane that interſects ano- 
ther perpendicularly. 

Nor THERN Sts of the Ecli 
tick or Zodiack, are thoſe fix 
which conftitute that Semi- 
Circle of the Ecliptick, which 
inclines to the Northward from 
the Equator; as Aries, Taurus, 
Gemini, Cancer, Leo, Virgo. 

NorEks, in Muſick, are cer- 
tain Terms invented to diftin- 
guiſh the Degrees of Sound, and 
the Proportion of Time belong: 
ing to It. 

1. Theſe Notes relating to the 
Diſtinctions of Sound, are ſeven 
in Number, viz. Gamut, Aire, 
Bemi, Cefaut, Geſolrate, Alamire, 
Befabemi, Ceſolfaut. 

2. And the Notes relating to! 
Time, are nine in Number, 
viz. Large, Long, Breve, Semi 

Brews, 
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Breve, Minim, Crotchet, Quader, 
Semi-Quaver, and Demi-Semi- 
png he Lay d Long 

But the Large an are 
PE: of little Uſe, as being too 
long for any Voice or Inſtru- 
ment (the Organ only excepted) 
to hold out to their full Lengrh; 
although their Reſts are ftill 
very often uſed, more eſpecially 


in Grave Muſick, and Songs of 


many Parts. 

NucLEvs, is by Hevellus and 
others uſed for the Head of a 
Comer, and by others for the 
Central Parts of any Planets. 

NvucLtEvs, in Architecture, is 
the middle Part of the Flooring 
of the Antients, conſiſting of 
Cemeit, which they put betwixt 
a Lay, or Bed of Pebbles, ce- 
mented with Mortar made of 
Lime and Sand. 

NvumMBtR, is whatever is re- 
ferr'd to Unity; or it is a Col- 
leftion of Units, and is that 
which teacheth us to know how 
many any of the Objects of our 
Knowledge are. 

NoMERAL ALGEBRA, is that 
which makes uſe of Numbers 
inſtead of Letters of the Al- 
phabet. 

NumEerATiION, in Arithme- 
tick, is the true Diſtinction, 
Eſtimation, and Pronunciation 
of Numbers, or the Rule to 


read any Number, tho“ never ſo 


great, and to have a diſtinct Idea 
of each Place or Figure of it. 
NumMERAToOR of 4 Fraction, is 
that Part of it which ſhews or 
numbers how many of thoſe 
Parts which any Integer is ſup- 
poſed to be divided into, are 
expreſſed by the Fraction. Thus 
In 3, 6 is the Numerator, (which 
ſtands always above the Line) 
and ſheys you, that if any 


OB 
Whole be divided into 8 Parts; 


you number and enumerate, or 
take 6 of them, 4.e. three Quar- 
ters. 
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BELISK, in Architecture, 
is a kind of Quadrangular 
Pyramid, very tall and ſlender, 
raiſed in a publick Place, to 
ſhew the Largeneſs of ſome enor- 
mous Stone, or to ſerye as & 
Monument of ſome memorable 
TranſaQion. 

O3Jecr-Grass, of a Teleſ- 
cope or Microſcope, is thatGlaſs 
which is placed at that End of 
the Tube, which is next the 
Object. 

O3Jecrrive-Line. See Line- 
Objeffive, 

OBL1Q us ANGLES. See Angles 
Oblique. 

OBr10 vs AsCENS10N, Is that 
Degree and Minute of the Equi- 
noctial, which riſeth with the 
Centre of the Sun or Star, or 
with any Point of the Heayens, 
in any Oblique Sphere. 

OBr.10. vs CixcIx, in the Ste- 
reographical Projection of the 
Sphere, is any Circle that 1s 
Oblique to the Plane of Pro- 
jection. 

OBL1Q ve Drscxxsto, is that 
Part of the Equinoctial which 
ſets with the Sun or Star, or 
with oy Point of the Heayens, 
in an Oblique Sphere. 

OBL10 vx Force, is that whoſe 
Line of Direction is not at 
Right Angles with the Body on 
whom it is impreſt. The Ratio 
which fuch an Oblique Force, to 
move a Body, bears to a dire& 


or perpendicular Force will be 
| as 


N 
4 
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as the Sine of the Angle of Inci- 


dence is to the Radius. 


+ - OBt1Q us PLaixs,in Dialling, 


are ſuch as recline from the 
Zenith, or incline to the Ho- 
(T1ZON, 

OBr10_vs SartixG, is the Ap- 
plication of the Method of cal- 
culating the Parts of Oblique 
Plane Triangles, in order to find 
the Diſtance of a Ship from any 
Cape, Head-Land, Ec. 

OBL10. us SpHERE, is where 
the Pole is elevated any Number 
of Degrees leſs than go Degrees, 
and conſequently the Axis of the 
World, the Equator, and Paral- 
lels of Declination, will cut the 
Horizon obliquely. 

OBLoxs, in Geometry, is the 
ſame with a Rectangle Parallelo- 
gram, whoſe Sides are une- 
qual. 


Osscux A CAMERA. Sec Ca- 


mera Obſcura. 

Oss ER VATION. The Scamen 
call au Obſervation the taking 
the Sun or any Star's Meridian 
Altitude, in order thereby to 
find their Latitude; and how 
_ do this, you will find 
under that Word : And they call 
finding the Latitude,by the Name 
of Working an Obſervation. 

OBTuss ANGLEs. See Angles. 
Os rusk ANGULAR Section of 4 
Cone. So the antient Geometers, 
called that Conick Section, which 
fince, by Apollonius, is called the 
Hyperbola, becauſe they conſi- 
dered it only in ſuch a Cone, 
whoſe Section by the Axis is a 
Triangle, obtuſe-angled at the 
Vertex. 

OBTusE-ANGLED 'TRIANGLE, 
is one that has an Obtuſe-Angle. 

OccibExN x, is the Weſt Quar- 
ter of the Horizon; or tis that 
Part of the Horizon, where the 


that Point of the Horizon, where 
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Eeliptiek, or the Sun therefn 
deſcends into the Lower Hemiſ- 
phere : In ſome Books you will 
meet with ſuch Terms. 

Occip ENT Es TIvAL, is that 
Point of the Horizon, where the 
Sun ſets at its Entrance into the 
Sign Cancer, when the Days are 
longeſt. 

OccioxNT Eq vixocTIAL, is 


the Sun ſets, when it enters Aries 
or Libra. 

Occivent HyBERNAL, is that 
Point of the Horizon, where the 
Sun ſets, when it enters into the 
Sign of Capricorn, at which Time 
the Days (with us) are ſhorteſt. 

Occip EN TAL, (i.e. Weſtward) 
in Aſtronomy, a Planet 1s ſaid 
to be Occidental, when it ſets 
atter the Sun. 

OccuLaT1oNn, in Aſtronomy, 
is the Time that aStar or Planet 
is hid from our Sight, when 
eclipſed by the Interpoſition of 
the Body of the Moon, or ſome 
other Planet between it and us. 

Oczan, is by Geographers 
taken for that great Collection 
of Waters, or Large Sea, which 
conipaſſes in the whole Earth, 
and into which the other Leſſer 
Seas do uſually run. 

1f, This great and uniyerſal 
Ocean, 1s ſometimes by Geogra- 
phers diyided into three Parts. 
As, 1. The Atlantick and Euro- 
pean Ocean, lying between Part 
of Europe, Africa and America. 
2. The Indian Ocean, lying be- 
tween Africa, the Eaſt-Indian 
Iſlands and New-Holland. 3. The 
great South-Sea, or the Pacifick | 
Ocean, which lies between the | 
Philippine Iſlands, China, Fapan, | 
and New-Holland on the Weſt, 
and the Coaſt of America on the 
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2dly, The Surface of the whole 
Ocean, or of all the Seas of the 
Globe, Mr. Keil computes in 
his Examination of Dr. Burnet's 
Theory of the Earth, to be 
85490506 ſquares Miles, and 
therefore ſuppoſing the Depth 
to be a Quarter of a Mile, the 
Quantity of Water in the Whole 
is 21372626 Cubick Miles, 

Ocrtacon, in Geometry, is a 
Figure of eight Sides and An- 
gles: And this, when all the 
Sides and Angles are equal, is 
called a Regular O#agon, or 
one which may be inſcrib'd in a 
Circle. 

If the Radius of a Circle cir- 
cumſcribing a Regular Odta- 
gon be r, and the Side of 
the Octagon =y. Then y= 
* 2 — r 2”, 

Every Regular Octagon is a 
mean Proportional between the 
eireumſeribing and the inſerib'd 
Square. | 

OcTaurprox,is one of the Re- 
gular Sol ids, conſiſting of eight e- 
qual and equilateral Triangles. 

The Square of the Side of the 
Octabedron, is to the Square of the 
Diameter of the circumſcribing 
Sphere, as 1 to 2. 

If the Diameter of the Sphere 
be 2, the Solidity of the Octabe- 
dron inſerib'd in it will be 
1, 33333. 

Oc rAvk, or ErcyTn, in Mu- 
ſick, is an Interval of eight 
Sounds; every Eighth Note in 
the Scale ct the Gamut being the 
ſame, as far as the Compal of 
Muſick requires. 


Oc ros rv, in Architecture, 


is the Face of an Edifice adorn'd 
with eight Columns. 

Ocgs. See Cima. 

Oracovs Bors, are thoſe 
thro* which the Rays of Light 
ha ve no Admiſſion, * 
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Sir Iſaac Newton in his Opticks, 
Book II. ſhews, That the Opa- 
city of all Bodies ariſeth from 
the Multitude of Reflexions 
cauſed 1n their Internal Parts : 
And he ſhews alſo, that between 
the Parts of the Opake, and 
coloured Bodies, thcre are many 
Spaces, either empty or reple- 
niſhed with Mediums of ether 
Denſities ; and he ſhews the true 
or principal Cauſe of Opacity to 
be this Diſconrinuity of their 
Parts; becauſe ſome Opake Bo- 
dies become tranſparent by fil- 
ling their Pores with any Sub- 
ſtance of equal Denſity with 
their Parts. | 

Op ENV FLANK, in Fortifhcation, 
is that Part of the Flank which 
is covered by the Shoulder or 
Orillion. 

OrgninG of the Trenches, is 
the firſt breaking Ground of the 
Beſiegers, in order to carry on 
their Attacks againſt the Town. 

Oreningvs. One of the Nor- 
thern Conſtellations, containing 
thirty Stars. 

OrrostTs ANGLES. See Au- 
gles. 

OexosrT® Cox ks, are two Si- 
milar Cones, as A,B, having the 
ſame common Vertex G, and alſo 
the ſame Axis. 

OrpostrE Srerioxs, are the 
Hyperbola's D, C, made by cut- 


ung 
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ring. the Oppoſite Cones 4, B, 

by the ſame Plane. Theſe Hy- 
rbola's are always equal and 
milar. | | 

If the Oppoſite Superficies 
be cut by a Plane making the 
oppoſite Hyperbola's (or Sections) 
OES, oGe : I ſay, both thoſe 
Hyperbola's will be perfectly 
alike and equal. 

Let AFD be the Triangle 
paſting thro' the Axis at Right 
Angles to the Plane of the Hy- 
perbola OES, and ſuppoſe LFI 
to be a Triangle in the ſame 
Plane as the Triangle A FD. 
This ſhall paſs thro' the Axis 
of the oppoſite Cone, and will 
cut the Hyperbola oGe at Right 
Angles. Let AD, and LI, be 


parallel common Sections of 
thoſe Triangles, and the Baſes 
of the oppoſite Cones. Draw the 
Right Line KFB thro' the Ver- 
tex F, in the Plane of the Tri- 
angles, parallel to the common 


OP 
Diameter GE of the Oppoſite 
Sections. Now, our Buſineſs is 
to prove, that LHx HI (H): 
ACX CD (=0C)) :: HEXGH: 
GCXEC. 

Becauſe the Triangles ABEF, 
ACG, and DB DCE, are 
ſimilar. Therefore AB: BF:; 
AC: CG, BD BF:: CD: EC 
ABXBD: : BF: ACXCD: CG Xx EC, 
by multiplying the Antecedents 
and Conſequents of both Pro- 
portions by each other. 

Again, becauſe the Trian- 
gles ABF, IHG, and BDF, HLE 
are ſimilar, therefore AB : BF:: 
HI: HG, BD: BF:: LH: HE. And 
ſo multiplying the Antecedents 
and Conſequents of both the 
Proportions by one another, and 

ou will have AB X BD: BF. 

XLH: HG X HE: But it wa; 
proy'd before that AB x BD: BF :: 
ACXCD: CGXEC. Therefore 
HIXLH: HG XHE:: AC Xx CD: 
CG EC, and ſo HI X LH: ACXCD:: 


 HGxXHE: CGX EC. 


OerosrT10N, is that Poſition 
or Aſpe& of the Stars or Planets, 
when they are 6 Signs, or 180 
Degrees diſtant from one ano- 
ther, and is marked thus, . 

OyT1cxs, taken properly and 
ſimply, is that Science which 
teaches the Properties of a direct 
Viſion; but in a larger Senſe it 
may comprehend the whole 
Doctrine of Light and Colours, 
and all the Phænomena of viſi- 
ble Objects. 

OrrTicx Pracy of 4 Star or 
Planet, is that Point or Part of 
its Orbit, which is determined 
by our Sight, when the Star is 
there; and this is either true, 
when the Obſerver's Eye is ſup- 
poſed to be at the Centre of the 

Earth 
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Earth or Planet he inhabits ; 
or apparent, when his Eye is 
at the Circumference of the 
Earth. 

Ons, is only a hollow Sphere. 

OrBis Macwus, is the Orbit 
of the Earth in its Annual Revo- 
lution round the Sun. 

All the Antients, and the Aſt ro- 
nomers before the great Kepler 
ſuppoſed this Orbit to be a per- 
fect Circle ; but he proves it to 
be an Ellipfis ; the remoteſt End 
of whoſe longer or tranfverſe 
Diameter is eight Signs, and eight 
Degrees diſtant from the firſt Star 
in Aries, and having the Sun in 
one of its Focal Points. | 

OxmT of any Planet, is the 
Curve that it deſcribes,about the 
Sun. 

The Orbits of all the Planets 
are Ellipſes, having the Sun in 
their common Focus: But the 
Elliptick Orbit of the Earth, by 
the Action of the Moon, is ſenſi- 
bly disfigur d; as alſo the Orbit 
of Saturn, by the Action of Fu- 
piter, when they are in Con- 
junction. 

OrDer, in Architecture, is a 
particular Arrangement of Pro- 
jectures; or tis a certain Rule 
for the Proportions of Columns, 
and for the Figures which fome 
of the Parts ought to have on 
Account of the Proportions that 
are giyen them. There are fix, 
viz. the firſt, the T#ſcan Order, 


Doric Order, Jonick Order, Corin- 


thian Order, Compoſite Order, and 
the Attick Order. 

OrDper of Curve-Lines. Sir Iſaac 
Newton, in his Fragmenta Epiſto- 


larum, gives an Enumeration of 


Geometrical Lines of the third 
Order, as thus : 
1. Geometrick Lines, are beſt 


OR 
diſtinguiſhed into Claſſes, Gen- 
ders, or Orders, according to the 
Number of the Dimenſions of an 
Equation, expreſſing the Rela- 
tion between the Ordinates and 
the Abſeiſſæ; or, which is much 
at one, according to the Number 
of Points, in which they may be 
cut by a Right Line ; where- 
fore, a Line of the firſt Order 
will be only a Right Line : 
Thoſe of the Second, or Quadra- 
tick Order, will be the Circle 
and the Conick-Seftions ; and 
theſe of the Third, or Cubick 
Order, will be the Cubical and 
Nelian Parabola's, the Ciſſoid 
of the Antients, & c. But a Curve 
of the Firſt Gender ( becauſe a 
Right Line cannot be reckon'd 
among Curves) is the ſame with a 
Line of the Second Order; and a 
Curye of the Second Gen- 
der, the ſame with a Line of 
the Third Order; and a Line of 
an infiniteſimal Order, is that 
which a Right Line may cut in 
infinite Points, as the Spiral, Cy- 
cloid, the Quadratrix, and every 
Line generated by the infinite 
Revolutions of a Radius. 

2. The chief Properties of the 
Conick- Sections are every where 
treated of by Geometers ; and 
of the ſame Nature are the Pro- 
pertics of the Curves of the Se- 
cond Gender, and of the reſt ; as 
from the following Enumeration 
of their principal Properties will 
appear. f 

3. For, if any Right and Pa- 
rallel Lines be drawn and termi- 
nated on both Sides by one and 
the ſame Conick- Section; and 
a Right Line biſſecting any two 
of them, ſhall biſſect all the reſt; 
and therefore, ſuch a Line is 
called the Diameter of the Figure; 

8 and 
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and all the Right Lines ſo biſ- 
ſeed, are called Ordinate Appli- 
cates to that Diameter; and the 
Point of Concourſe to all the 
Diameters, is called the Centre of 
the Figure ; as the Interſection of 
the Curve, and of the Diameter, 
is called the Vertex, and that Dia- 
meter the Axis to which the Or- 
dinates are normally applied : 
And ſo in Curves of the Second 
Gender; if any two Right and 
Parallel Lines are drawn occur- 


ring to the Curve in three Points, 


a Right Line which ſhall cut 
thoſe Parallels, ſo that the Sum 
of two Parts terminated at the 
Curye on one Side of the In- 
terſecting Line ſhall be equal 


to the third Part terminated 


at the Curve on the other 
Side. 'This Line ſhall cut, after 
the ſame Manner, all others 
parallel to theſe, and occur- 
ring to the Curve in three 
Points ; that is, ſhall ſo cut 


them, that the Sum of the two 


Parts on one Side of it, ſhall 
be equal to the third Part 
the other. | 

And therefore, theſe three 
Parts, one of which is thus every 
where equal to the Sum of the 
other two, may be called Ordi- 
nate Applicates alſo : And the In- 
terſecting Line, to which the 
- Ordinates are applied, may be 
called the Diameter; the Inter- 
ſection of the Diameter and the 
Curve, may be called the Fer- 
ter, and the Point of Con- 
courſe of any two Diameters, 
the Centre. | 

And if the Diameter be Nor- 
mal to the Ordinates, it may be 
called the Axis; and that Point 
where all the Diameters termi- 
aate, the General Centre, 


OR 
Aſymptetes and their Properties. 


4. The Hyperbola of the Firſt 
Gender has twoAſymptotes ; that 
of the Second, three; that of the 
Third, four; and it can have 
no more, and ſo of the reſt. And 
as the Parts of any Right Line 
lying between the Conical Hy- 
perbola, and its two Aſymptotes 
are every where equal; ſo in 
the Hyperbola's of the Second 
Gender, if any Right Line be 
drawn, cutting both the Curve 
and its three Aſymptotes, in three 
Points; the Sum of the two 
Parts of that Right Line being 
drawn the ſame Way from any 
two Aſymptotes to two Points of 
the Curve, will be equal to the 
third Part drawn a contrary 
Way from the third Aſymptote, 
to a third Point of the Curve. 


Latera Tranſverſa & Recta. 


5. And as in Non-Parabolick 
Conick-Sections, the Square of 
the Ordinate Applicate, that is, the 
Rectangle under the Ordinates, 
drawn at contrary Sides of the 
Diameter, is to the Rectangle of 
the Parts of the Diameter, which 
are terminated at the Vertexes 
of the Ellipfis or Hyperbola, as 
a certain given Line, which is 
called the Latus Rectum, is to 


that Part of the Diameter that 


lies between the Vertexes, and is 
called the Latus Tranſverſum : 
So in Non Parabolick Curves of 
the Second Gender, a Parallelo- 
piped under the three Ordinats 
Applicates, 1s to a Parallelopiped 
under the Parts of the Diameter 
terminated at the Ordinates, and 
the three Vertexes of the Figure 


in a certain giyen Ratio: If you 


take 
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take three Right Lines to the 
three Parts of a Diameter ſituated 
between the Vertexes of the Fi- 
gure, one anſwering to another; 
then theſe three Right Lines may 
be called the Latera Recta of the 
Figure, and the Parts of the 
Diameter between the Vertices, 
the Latera Tranſverſa. And as 
in the Conick Para bola, having to 
one and the ſame Diameter but 
one only Vertex, the Rectangle 
under the Ordinates is equal to 
that under the Part of the Dia- 
meter cur off between the Ordi- 

nates and the Vertex, and a 

certain Line called the Latus 
Refum : So in the Curves of the 

Second Gender, which have but 

two Vertexes to the ſame Diame- 

ter, the Parallelopiped under 

the three Ordinates, 1s equal to 

the Parallelopiped under the two 

Parts of the Diameter cut off 
between the Ordinates and thoſe 

two Vertexes, and a given Right 

Line ; which therefore may be 

called the Latus Rectum. 


The Ratio of the Re#angles under 
the Segments of Parallels. 

Laftly, As in the Conick-Sec- 
tions, when two Parallels, termi- 
nated on each Side at the Curve, 
are cut by two other Parallels 
terminated on each Side by the 
Curve ; the firſt being cut by 
the third, and the ſecond by the 
fourth; as here the Rectangle 
under the Parts of the firſt, is to 
the Rectangle under the Parts 
of the third; as the Rectangle 
under the Parts of the ſecond, 
is to that under the Parts of the 
fourth: So when four ſuch 
Right Lines occur to a Curve of 
the Second Gender, each one in 
three Points, then ſhall the Pa- 
rallelopiped under the Parts of 
the firſt Right Line be to that 
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under the Parts of the third 
as the Parallelopiped under 
the Parts of the ſecond Lins 
into that under the Parts of rhe 
fourth. 


Hyperbolick and Parabolick Legi. 


All the Legs of Curyes of the 
ſecond and higher Genders, as 
well as of the firſt, infinitely 
drawn out, will be of the Hy- 

rbolick or Parabolick Gender; 
and I call that an Hyperbolick Leg, 
which infinitely approaches to 
ſome Aſymptote ; and that a 
Parabolick one, which hath no 
Aſymptote. And theſe Legs are 
beſt known from the Tangents : 
For, if the Point of Conta& be 
at an infinite Diſtance, the Tan- 
gent of an Hyperbolick Leg will 
coincide with the Aſymptote; 
and the Tangent of a Parabolick 
Leg will recede in infinitum, will 
vaniſh, and no where be found. 
Wherefore, the Aſymptote of 
any Leg is found, by ſeeking the 
Tangent to that Leg at a Point 
infinitelydiſtant: And the Courſe, 
Place, or Way of an infinite Leg, 
is found b Gaking the Poſition 
of any Right Line, which is pa- 
rallel to the Tangent where the 
Point of Contact goes off in infi- 
nitum : For this Right Line is 
directed towards the ſame Way 
with the infinite Leg. 

OrDpinATES, or ORDINATE 


AepLlicaTEs, are Parallel Lines 


M M,terminating in a Curve, and 
biſſected by a Diameter, as AP; 
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The Half of which, as MP is 
properly the Semi-Ordinate, but 
it is uſually call'd the Ordinate. 

ORDNANCE, are all Sorts of 
great Guns uſed in War. 

Or DboNNANcE, fignifies the 
ſame Thing in Architecture that 
it does in Painting; to wit, the 
Compoſition of a Building, and 
the Diſpoſition of all its Parts ; 
it being this that determines the 
Bigneſ, of the ſeveral Members, 
whereof a Building is compoſed. 

OrGANiICAL DysCRIPTION 
Curves, is the Deſcription of them 
upon & Plane, by means of In- 
ſtruments. 

1. All Curves may be deſcribed 
upon a Plane, by the ſole Help 
of Angles and Straight Lines, 
as Mr. Mac- Laurin has ſhewn in 
his Book de Organica Geometria. 

2. If the given Angles FCO, 
and KSH move about two Points 
S and C given in any Plane, and 
the Concurrence of the Legs CF, 
S K, be moved along the Right 
Line 4E given in Poſition in 
that Plane; then will the Con- 
currence P, if the other Legs CO, 
SH, deſcribe a Curve of the firſt 
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Kind, that is, a Conick Section: 
And to find which of the Conick 


Sections will be deſcrib'd ac- 


cording to the various Magnitude 
of the given Angles FCO, and 
E H, and Poſition of the Line 


A 
AE, deſcribe a Segment of a 
Circle on the given Line CS; 
containing an Angle equal to the 
Complement of the given Angles 
FCO, and KSH to four Right 
Angles: If the giyen Right 
Line AE meets that Circle 
twice, the Curye will be an 
Hyperbola : If it touches it, a 
Parabola: And if the Right Line 
AE falls quite beſide the Circle, 
the Curve deſcrib'd will be an 


Ellipſis. 


3. While the Right Line AE 
remains, and the Sum of the 
given Angles FCO, and XS, 
the Species of the Curve will be 
the ſame; and in no Caſe will a 
Circle be deſcrib'd, but when the 
Right Line AE goes out to Infi- 
nity. 

4. If che given Angles above 
are mutually the Supplements of 
each other to two Right ones, 
and the Line AE meets CS con- 
tinu'd out; there will be an Hy- 
perbola deſcrib'd: If AE be 

arallel ro CS, a Parabola will 
deſcrib'd. 

OrGves, in Fortification, are 
many Harque-Buſſes linked to- 
gether, or divers Musket-Barrels 
laidina Row, withinone wooden 
Stock, ſo that they may be dif- 
charged either all at once, or 
1 They are made uſe 
of to defend Breaches, and other 
Poſts that are attack'd. 

This Term is alſo appropriated 
to certain long and thiek Pieces 
of Timber, armed with Iron 
Plates at the Ends, and ſepa- 
rated one from another. 'They 
are dure with Cords over the 


Gates of a Town or Fortreſs, and 
in caſe of a Surprize, let fall per- 
pendicular ; by which Means 
the Paſſage is ſtopp'd, ſo that the 


Enemy cannot eaſily remove or 
hoiſt 
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hoiſt up all the wooden Bars with 
a Leaver, or any other Machine 
ſet under them : On which Ac- 
count, theſe Orgues are to be 
preferred before Herſes or Port- 
cullices, becauſe the Pieces 
whereof the latter conſiſt are 
joined together; ſo that when 
any Part is hung or heaved up, 
the whole Machine is likewiſe 
removed. Theſe Orgues there- 
fore are much better than Port- 
cullices. 

OxiENr, is the Eaſtern Quar- 
ter of the Horizon, or is that 
Part of the Horizon where the 
Eeliptick, or the Sun therein, 
aſcends into the Upper Hemiſ- 
phere ; and therefore, 1. 
to ſome Writers Way of Expreſ- 
ſion, the 

uinoctia ! Orient, is that Point 
of the Horizon which the Sun 
riſes upon, when he enters in 
Aries or Libra. 

Eftival Orient, is that Point of 
the Horizon where the Sun 
riſes, when he enters into Ca- 
pricorn. 
 OntenTAL, in Aſtronomy : A 
Planet is ſaid to be Oriental, 
when it riſes in the Morning 
before the Sun. 

Oz1rt.Lox, in Fortification, is a 


ſmall Rounding of Earth lined 


with a Wall, which is raiſed on 


the Shoulder of thoſe Baſtions 
that have Caſemats to cover the 
Cannon in the retired Flank, and 
to prevent their being diſmount- 
ed by the Enemy. 

There are alſo other Sorts of 
Orillons, properly called Showl- 
derings, which are almoſt of a 
ſquare Figure ; they are called 
Epaulments. 

Orx10N, a Southern Conftella- 
tion, conſiſting of 39. Stars. 

Oak, a Term in Architec- 
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the ſame with Plinth 
which ſee. 

— Ornament, in Architecture, 
is any Piece of Carved Work, 


ture; 


2 as a Decoration in Ar- 
chitecture: But the Word in Vi- 
truvius and Vignola, is uſed to 
ſignify the Entablement. 

OarEI, a Term in Fortifiea- 
_ tne ſame with Berme, which 

Ce. 

- OR TyHoDRoOMIQ UEs, is the 
Art of Sailing in the Arch of 
ſome great Circle: Forthe Arch 
of every great Circle is Otho- 
dromia, or the ſhorreft Diſtance 
berween any two Points on the 
Surface of the Globe. 

Os rHOGRA AHV, in Mathema- 
ticks, is the true Delineation of 
the Fore-right Plane of any 
Object. 

1. In Architecture, tis taken 
for the Model, Platform, and 
Delineation of the Front of a 
Houſe that is to be built and con- 
trived according to the Rules of 
Geometry; according to which 
Pattern, the whole Fabrick is 
erected and finiſhed. 

2. In Perſpective, the Ortho- 
graphy of any Body or Building, 
is the Fore- right Side of any 
Plane; that is, the Side or Plane 
that lies parallel to a Straight 
Line, that may be imagined to 
paſs thro* the outward Convex- 
Points of the Eyes, continued 
to a convenient Length. 'The 
Word Schenography is uſed by 
Lamy, and others in the ſame 
Senſe. | 

3. In Fortification, it is the 
Profile or Repreſentation of a 
Fortreſs, made after ſuch a Man- 
ner, that the Length, Breadth, 
and Height of its ſeyeral Parts 
may be diſcoyered. 775 


Oxtuo- 


S 3 


O R 


Or THoGRAPHICAL PrOjJEC- 
T1on of the Sphere, is the draw- 
ing the Superficies of the Sphere 
in a Plane which cutteth it in 
the Middle, the Eye being placed 
at an infinite Diſtance vertically 
to one of the Hemiſpheres. 

1. The Rays by which the 
Eye, at an infinite Diſtance, per- 
ceives any Object, are parallel. 

2. A Right Line perpendicu- 
lar to the Plane of the Projection, 


is projected into a Point, where 


that Right Line cuts the Plane 
oi the Projection. 

3. A Right Line, as AB, or 
OD, not perpendicular, but 
either Parallel or Oblique to the 
Plane of the Projection, is pro- 
jected into a Right Line, as E , 
or GH; and is always compre- 


c 
A B 
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hended between tlie extreme 
Perpendiculars AF, and BE. 

4- The Projection of the Right 
Line AB, is the greateſt when 
AB is parallel to the Plane of 
the Projection. | 
J . From hence it is evident, 
that a Line parallel to the Plane 
of the Projection, is projected 
into a Right Line equal to itſelf; 
but if it A oblique to the Plane 
of the Projection, tis projected 
into one which 1s leſs. 

6. A plain Surface, as 4BOD, 
at Right Angles to the Plane of 
the Projection, is projected into 

at Right Line (as AB) in which 
it cuts the Plane of the Projoc- 


OS 


tion. Hence it is evident, that 
the Circle BC AD ftanding at 
Right Angles to the Plane of the 
Projection, which paſſes thra* 


its Centre, is projected into that 
Diameter AB, in which it cats 
the Plane of the Projection. 

7. It is likewiſe evident, that 
any Arch, as cc is projected into 
oo, equal to Ca, Cb, which is 
the Right Sine of that Arch; 
and the Complemental Arch c A 
is projected into o 4, the Verſed 
Sine of the ſame Arch CC. 

8. A Circle parallel to the 
Plane of the Projection, is pro- 
jected into a Circle equal to it- 
ſelf; and a Circle oblique to 


the Plane of the Projection, is 


projected into an Ellipſis. 
OsctLLAT10N, is the recipro- 
cal Aſcent and Deſcent of a Pen- 
dulum. 
1. If a fingle Pendulum be 
ſuſpended between two Semi- 
Cycloids BC, CD, that have the 


Pat 


Diameter CF of the generatin 
Circle, equal to half the Length 
04 


. 
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of the String, ſo that the String 
as it oſcillates, folds about them; 
all the Oſcillations, however 
unequal, will be Iſochronal in a 
Non-xeſiſting Medium. 

2. The Time of an whole Of 
cillation, thro* any Arch of a 
Cycloid, is to the Tiine of the 
perpendicular Deſcent throꝰ the 
Diameter of the generating Cir- 
cle, as the — of the Cir- 
ele to the Diameter. 

3. If two Pendulums deſcribe 
ſimilar Arches of Circles, the 
Times of the Oſcillations are in 
the Subduplicate Ratio of their 
Lengths. 

4. The Number of Iſochro- 
nal Oſeillations made in the 
ſame Time by two Pendulums, 
are reciprocally as the Times 
wherein each of the Oſeillations 
are made. The Times of the Oſ- 
cillations in different Cycloids,are 
in the Subduplicate Ratio of the 
Length of the Pendulums. 

5. The Length of a Pendulum 
that will perform its Oſcillations 
in a ſecond, is three Foot eight 
Inches and a half of Paris Mea- 
ſure. 

6. The ſhorter the Oſcillations 
in the Arch of a Circle are, the 
truer will the Pendulum meaſure 
Time, or the more Iſochronal 
will the Oſcillations be. 

Os TENSIVE DEMONSTRATIONS, 
are ſuch as plainly and directly 
demonſtrate the Truth of any 
Propoſition; in which they are 
diſtinguiſhed from Apogogical 
ones, or Dedu#iones ad abſurdum, 
five ad impoſſubile, which prove 
the Truth propoſed, by demonſtra- 
ting the Abſurdity or Impoſſibi- 
lity of aſſerting the contrary. 

OsTEgnsivE DEMONSTRATIONS 
are of two Sorts; ſome of which 
barely (but directly) prove the 
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Thing to be, which they call ry; 
and others demonſtrate the Thing 
from its Cauſe, Nature, or Eſſen- 
tial Properties, and theſe are 
called in Schools Bort. 

OTacovsrTicks, are Inſtru- 
ments which help or improve 
the Senſe of Hearing. : 

Oval, in Archirce&ure, the 
ſame with Echinus. Some write 
it Ova, becauſe of its Figure, 
being like an Egg; it is placed 
in the Mouldings of the Cornices 


for Ornament; and in a Pillar 


it is placed next to the Abacus. 
Ovar Frcuxs, in Geometry, 
is a Figure, as A, bounded by a 
regular Curve-Line returning in- 
to itſelf; but of its two Diame- 
ters cutting each other at Righc 


Angles in the Centre, one is 
longer than the other, in which 
it difters from the Circle. Eyery 
Ellipſis is an Oval Figure; but 
every Oval Figure is not an El- 
Iipſis. | 

Outward Hanking-Angle, or 
the Angleof the Tenaille, 1s that 
comprehended;by the twoFlank- 
ing-Lines of Defence. 

OvuT-Worxs, in Fortification, 
are all ſorts of Works, which are 
raiſed without the Incloſure of a 
Place, and ſerye for its better 
Defence, and to coyer it from 
the Enemy, in the Plain with- 
out; as Rayelins, Half-Moons, 
Horn- Works, Crown- Works, 
Counter-Guards, Tena illes, &c. 

1. It is a general Rule in all 
Out-Works, that if there be ſe- 
yeral of them, one before ano- 
ther, to cover one and the ſelf- 
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ſame Tenaille of a Place, the 
nearer Ones muſt gradually, and 
one after another, command 
thoſe which are fartheſt ad- 
vanced out into the Campagne; 
that is, muſt haye higher Ram- 
rts, that ſo they may over- 
ook and fire upon the Beſiegers, 
when they are Maſters of the 
more Outward-Works. 

2. The Gorges alſo of all Out- 
Works muſt always be plain, and 
without Parapets; left, when 
taken, they ſhould ſerve to ſe- 
cure the Beſiegers inſt the 
Fire of the — — ; 
wherefore the Gorges of Out- 
Works are only palliſado'd to 
prevent a Surprize. 

DOvoro, in Architecture; ſee 
Quarter-Round. 

Oxyconx, the ſame with an 

Acute-angled Triangle, and in 


general, 
Ox vCON AT, is Acute-An- 


gular. 


P. 


ALLET, is a Term belonging 
to the Ballance of a Watch, 
or Movement. 

PALL1FICAT10N, in Architec- 
ruze, is the Piling the Ground- 
Work, or e it with 
Piles or Timber driven into the 
Ground, when they build upon 
a moiſt or marſhy Soil. 

PALLisaDEs TURNING, are 
an Inyention of Mr. Coehoynes : 
For, in order to preſerye the Pal- 

liſades of the Parapet from the 
Beſiegers Shot, he orders them 
ſo, that as many of them ſtand in 
the Length of a Rod, or in about 
ten Foot, turn up and down like 


PA 


a Trap; ſo that they are not in 
ſight of the Enemy, bur only juft 
when they bring on their Attack, 
and yet are always ready to do 
the proper Service of Palli- 
ſades. 

PALLISsADoks, or PALLISADES, 
in Fortification, are ſtrong wooden 
ſharp- pointed Stakes, fix or ſeven 
Inches — eight Foot long, 
of which three Foot is in the 
Ground; ſet up half a Foot 
ſometimes one aboye another, 
with a croſs Piece of Timber 
that binds them together. Some 
of theſe are alſo ſometimes 
arm'd with two or three Iron 
Spikes. 

1. Theſe Palliſadoes are uſu- 
ally fixed in the yoid Spaces with- 
out the Glacis near the Baſtions 
and Curtains; and in Avenues 
of all ſuch Poſts as are liable to 
be ſurprized by the Enemy, or 
carried by Aſſault. Sometimes 
they are driven downright in the 
Ground, and ſometimes ſtand atan 
Acute-Angletowardsthe Enemy, 
that if they ſhould throw Cords 
about them to pull them up, they 
may lip off again. 

2. Palliſadoes are always plant- 
ed on the Berme of Baſtions, and 
at the Gorges of Half-Moons, 
and other Out-Works: They 
alſo palliſade uſually the Bottom 
of the Ditch; and to be ſure, the 
Parapet of the Cover'd-Way : 
And tho* ſometimes they have 
placed theſe Pallifadoes three 
Foot, from the ſaid Parapet out- 
wards towards the Campagne ; 
yet of late they have been plant- 
ed in the very Middle of the 
Coyer'd-Way : All Palliſadoes 
ſhould ſtand ſo cloſe, as to admit 
between them only the Muzzel 
of a Musket, or Pike, 
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ParABOLA, Is a Curve, as 
E DF, made by cutting a Cone 
by a Plane DG, parallel to one 
of its Sides, as B C. 


B 
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1. All Diameters (DC) of a 
Parabola, are parallel to the 
Axis BA, and ſo are parallel to 
one another. | 

From Adraw the Line AE, 
which may be biſſected by the 
Diameter DC in the Point L; 
and thro* any Point K in the 
Axis draw HK M. Alſo from 
the Points H, E, C, draw the 
Semi-Ordinates HB, E F, CO, to 
the Axis, which will be all per- 
pendicular to the ſame; then call 


the given Line CO, or GF, or 
DB, a; and BH, y; and the 
Parameter to the Axis p. Now 


o = Fleet andGL=— 
? p 


( becauſe the Triangles EFA, 


PA = 
EGL, being ſimilar, and the 
Side EA biſſected in L, the 
Side E G ſhall be biſſected in G. 
and GL ſhall be : FA) and 


I= (=0 4) and EL 
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* And becauſe the Tri- 


angles EFA, HB X, are ſimi- 
lar, therefore EF (2a): FA 


( :: HB OD BX =. 
But EA BK To Aid 
22, ſinee IL is = KA 
and OA LC. Therefore LC 


(=) : IC (T) $1 


105 (aa) HD* (yy—2ayaa) : 3 
EL : HI, becauſe the Trian- 
gles DHI, GEL, are ſimilar, and 
conſequently EC: IC: EL Li 
And drawing à Perpendicular 
from the Point M to DC, and 
reaſoning after the ſame Man- 
ner, you will have CL: CD: . 


LA* (=LE*): IM. Whence IM 
is=[H; and becauſe the Point K 
is taken at pleaſure in the Axis, 
therefore all Right Lines drawn 

arallel to EA, ſhall be biſſected 

y the Line DC, and ſo the ſame 
ſhall be a Diameter according 
to the Definition, and the Lines 
EA and HN ſhall be Ordinates 
to it, 

2. If the Rule BC be placed 
upon a Plane, together with the 
Square GDO, in ſuch Manner, 
that DG, one of its Sides, les 
along the Edge of that Rule; 
and 1f you take the Thread FMO 
equal in Length to DO, the other 
Side of the Square, and fix one 
End thereof ro O the Extremity 
of the Side DO, and the other in 
any PointF,taken in the Plane on 

: ihe 
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the ſame Side of the Rule as the 
Square: This being 
- you ſlide DG, the Side of the 
Square along the Rule BC, and 
ar the ſame Time keep the 
Thread continually tight by 
means of the Pin , with its 
Part MO cloſe to the Side of the 


uare DO : The Curve AAN, 
which the Pin deſcribes by this 
Motion, is one Pert of a Para- 


we if the Square be turn'd 
about, and moves on the other 
Side of the fixed Point F, the 
other Part AMZ of the ſame 
Parabola may be deſcribed after 
the like Manner; ſo that the 
Line XAZ will be one and the 
ſame Curve. 

3. To draw a Tangent to the 
parabola; let AE be the Axis, DF, 
EG, two Ordinates infinitely near 


to each other, and FH parallel to 
AE; let Parameter, and x=BD, 


done, if 
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and =D and DE. Then 


2 
px>y, and f 2 


+2, Now ſubſtracting each 


Member of the firſt Equation 
from that of the ſecond, and 
dividing by s, you will have 


-— = 22 
5 4 aa 


4. All Diameters of the Para- 
bola, as MR are parallel to the 
Axis, and ſo parallel to one ano- 
ther. The Right Line FAA drawn 
from the Focus F, in the Axis to 
the Extremity of the Semi-Ordi- 
nate Pd, is equal to the Abſciſſe 
AP and AF; the Diftance of tho 
Focus from the Vertex. 


K 2 


5 The Square of the Semi- 
Ordinate P M is equal to the 
Rectangle under the Abſciſſe 
AP, and the Parameter. 

6. The Rectangle under the 
Sum of any two Semi-Ordinates, 


and their Difference, is equal to 


a ReQangle under the Parame- 
ter, and the Difference of the 
Abſeiſſes. 

In the Parabola, the Sub- 
Tangent PTis twice the Abſeiſſe 
AP, and the Sub-Normal Tt 

6 


1 


_— TOY. * 
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the Parameter, and ſo is a con- 
ſtant Quantity. 

7. The Focus of the Parabola 
is at ſuch a Diftance from the 
Vertex, that the Semi-Ordinate 
FN=* the Parameter. 

8. The Rectangle under LO 
and OZ is equal to OM into the 
Parameter; and fo is a conſtant 


uantity. 
2 112 be the Parameter, and 


27 2y * 457 
—— 34 547 746 


Loy? a "PAY 
—_— Sec. will be the Lengt 
ga 
* the Curve AM of the Para- 
la. 2 
ParxaBoLa's of the higher Kinds, 
are Algebraick Curves, that are 
expreſſed by m"—"x+y". 


PARA BZOLICXK ConoiDe See 
Conoid Parabolical. a 
PAR ABOLII cx Cux zus, 1s & 
Solid mention'd by Dr. Wallis, 
and is formed thus: Multiply all 
the DB's into the DS's, or which 
is all one, upon the Baſe APB 


erect a Priſm, whoſe Altitude 


Hall be AS, and this ſhall be the 
Parabolical Cuneus, which is e- 
qual in Solidity to the Parabolical 
Piramidoid. 

ParxABorrck PiRAMIDOID, is 
a ſolid Figure, thus named by 
Dr. Wallis, from its Geneſis, or 
Formation, which is thus, 
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Let all the Squares of the Or- 
dinates of a Parabola be imagin'd 
to be ſo placed, that the Axis 
ſhall ſo * thro' all their Cen- 
tres at Right Angles; and the 
Aggregate of theſe Planes will 


form the Parabolick Piramidoid, 
whoſe Solidity is gain'd by mul- 
ti lying the Baſe by half the 
Altitude. 

PaRABOLIcK SpA RE, is the Area 
contain'd between the Curve of 
the Parabola, and a whole Ordi- 
nate AB. 


C 2 


D 


A B 


This is # of the eireumſeribing 
Parallelogram ACDB, in the com- 
mon Parabola. | 

ParxABoLick SpinDLE, is & 
Solid made by the Rotation of 
a Semi-Parabola about one of its 
Ordinates, and is equal to & of 
its circumſcribing Cylinder. 

ParABOLICK SpIRAL. See He 
licoid Parabola. a 

PARA BOTLOI DES, or PARA VOI t- 
FoRM Curves, are Parabola's 
of the higher Kind. 

The Equation for all Curyes 
of this Kind being a *nx=y", 
the Proportion of the Area cf 
any one to the Complement of 
it to the circumſcribing Paralle- 
logram will be as m to n. 

PaxactntTaick MoTion of 
Impetus, is a Term in the New 
Aſtronomy, for ſo much as the 
reyolving Planet approaches 
nearer to, or recedes farther 
from the Sun or Centre of At- 
traction. Thus if a Planet in 

A moye 


—— — — — 
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A moves to E, then is SB=S4—bB, 


the Paracentrick Motion of that 
Planet. 


B 7 
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PARACENTRICK SorLLIcrTA- 
T10N of Gravity or Levity, (which 
is all one with the Vis Centripeta,) 
is in Aſtronomy expreſſed by the 


'Line AL drawn from the Point 


A, parallel to the Ray SB, (infi- 


nitely near 84.) until it interſe&s 


the Tangent BL. 
PARALLACTICAL ANGLE is the 
Difference of the Angles CEA, 


and BTA, under which the true 


and apparent Diſtances from the 
Zenith are ſeen. 


 PaRALLAX, or PaRALLAX of 


Altitude, is CB (or the Angle TSF, 
which may be taken for it) the 
Difference between the true 
Place B of the Planet S, and the 


rent Place C of the ſame; 
is equal to the Difference 


* 
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between AB, the true Diſtance 
from the Zenith A, and the ap- 
parent Diſtance AC. 

PaxALLAx of Aſcenſion or De. 
ſcenſion, is an Arch of the Equi- 
noctial, whereby the Parallax of 
Altitude augments the Aſcenſion, 
and diminiſhes the Deſcenſion of 
a Planet. 

PARALLAX Declination, is 
an Arch of a Circle of Declina- 
tion, whereby the Parallax «f 
Altitude augments or diminiſhes 
the Declination of a Planet. 

ParALLAX Latitude, is an 
Arch of a Circle of Latitude, 


whereby the Parallax of Altitude 


augments or diminiſhes the La- 


: tit U de. 


Pax ALLAx of Longitude, is an 
Arch of the Ecliptick, whereby 
the Parallax of Altitude augments 
or diminiſhes the Longitude. 

1. The Parallax's in the Ze- 
aith 1s nothing, but in the Horizon 
the greateſt. | 

2. The Sines of the Paralla#i- 
cal Angles AMT, AST, at the ſame 
or equal Diftances SZ from the 


Zenith are in the reciprocal Ra- 


# 


tio of the Diſtances TL, and TS 
from the Centre of the Earth. 
3. The Sines of the Parallacti- 
cal Angles of the Stars M and 8, 
equally diſtant from the Centre 
of the Earth T, are as the Sines 
of the apparent Diſtances = 
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and ZS from the Zenith. The 
fixed Stars ha ve no ſenſible Pa- 
rallax. 

4. The Horizontal Parallax is 
the ſame, whether a Star be in 
the true Horizon, or the appa- 
rent Horizon. | 

5. The Moon's greateſt Hori- 
zontal Parallax, is 19. 1'. 25”. 
and the leaſt 54. 5” ¼ ;. 

6. The Horizontal Parallax of 
Mars, when greateſt is about 25”, 
and that of the Sun is about 10”. 

PazxarLtEert-Lixngs, in Geome- 
try, are thoſe which run always 
equi-diftant from each other; 
ſo that if they were infinitely 
produced, they would neither 
go furter from, nor come nearer 
to each other; and their Diſtance 
is always meaſured by a Per- 

ndicular. which, wherever it 
0 taken, is of the ſame Length, 
or is always equal to itſelf. 

1. Sir 1ſaac Newton, in the 22d 
Lemma of the firſt Book of his 
Principia, defines Parallels to be 
ſuch Lines that tend to a Point 
infinitely diſtant. ; 

2. Or Parallel Lines may be 
defined thus: If 4 be a Point 
without a given indefinite Right 
Line CD, the ſhorteſt Line, as 


n 
c 1 


B that can be drawn from 4 
to it, is perpendicular, and the 
longeſt, as EA is parallel to CD. 
3- A Right Line ZZ fallin 
on two Parallel-Lines P P and 
PP, makes the Alternate Angles 


PA ; 
orf, and eb; alſo ed, and 
a==g, and the two Internal An- 


gles c+b, or e4+f= two Right 


ones. 
Z 


P - P 


Ce 
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4+ Anti-Parallels are thoſe 
Lines that make the ſame 
Angles with - two Lines -cut- 
ting them ; but contrary Ways : 
As Parallel-Lines make the 
ſame Angles on the ſame Side 
with the Lines that cut them, 
viz. AFE to ABC: So if AFE= 
ACB : The Lines FE, BC are 
called Anti-Parallels. When the 


B | 0 
Sides of a Triangle as AB, AC, be 
cut by a Line FE, Anti-Parallel 
to the Baſe BC, the ſaid Sides 
are cut reciprocally by the ſaid 
Line FE. 

PaRALLEL-PLANES, are thoſe 
Planes which haye all the Per- 
pendiculars drawn betwixt them 
equal to each other; that is, 
when they are every where e- 
qually diſtant. 

PaRrALLEL-RULER, is an In- 
ſtrument of Wood, Braſs, Silver, 
Oc. conſiſting of two Parallel- 
Rules that open and ſhut paral- 
lel to one another; and is of 
great Uſe in all Parts of Mathe- 

maticks 


PA 
maticks, where many Parallel- 
Lines are to be drawn ; and is 
particularly uſeful in reducing 
of any Multangular Figure into a 
Triangle. 

As ſuppoſe the Multangular 


P A 

3. Having the Diſtance be. 
tween two Places in the ſame 
Latitude, required their Diffe- 
rence of Longitude. 

The Canon is, as the Co-Sine 
of the Latitude is to the Diſtance; 


ken wo, 4 ©, A ® 


So is the Radius to the Diffe. 
rence of Longitude. 

PARALLEL SPHERE, is where 
the Poles are in the Zenith and 
Nadir, and the Equator In the 
Horizon, which is the Caſe ol 
ſuch (if any ſuch there be) who 
live dire&ly under the North 
and South Poles. 

The Conſequences of this Po- 
ſition are, that the Parallels of 
the Sun's Declination will alſo 
be Parallels of his Altitude. 

The Inhabitants can ſee only 
ſach Stars as are on their Side 
of the Equinoctial; and they 
muſt have ſix Months Day, and 
ſix Months continual Night every 
Year; and the Sun can never be 
higher with them, than 23 De- 
Wore 30 Minutes, which is not 
o high, as he is with us in Fe- 
bruary. | 

PARALLELS of Altitude, or Al- 
macanters, are Circles parallel 
to the Horizon, imagined to paſs 
thro* every Degree and Minute 
of the Meridian, between the 
Horizon and Zenith, having their 
Poles in the Zenith. And on 
the Globes theſe are deſcribed 
by the Diviſions on the Qua- 
drant of Altitude, in its Motion 
about the Body of the Globe, 
when *tis ſcrewed to the Zenith 
of any Place. 

ParALLELS of Latitude on the 
Terreſtrial Globes, axe the ſame 
with Parallels of Declinat ion on the 
Celeſtial : But the Parallels of 
Latitude on the Celeſtial Globes, are 
ſmall Circles parallel to the 


Figure ABCDE is to be reduced. 
into the Triangle GCB, by means 
of the Parallel- Ruler; firſt con- 
tinue out the Side AB, and lay- 
ing one Side of the Inſtrument 
to the Points 4, D, open the other 
to the Point E, and where it 
cuts the Line AG, as in Fmake a 
Mark; this being done, lay one 
Side of the Ruler to the Points 
KC, and open the other to the 
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Point D, and it will cut the Line 
BG in G; then draw the Line 
DG, and the Triangle GCB will 
be equal to the Multangular 
Figure ABCDE, 

PARALLEL SAILING, in Navi- 
gation, is ſailing under a Parallel 
of Latitude ; of this there are 
but three Caſes. 

I. Given, the Departure and 
Diſtance ; required, Latirude. 

The Canon is, as the Ditfe- 
rence of Longitude is to the 
Radius: So is the Diſtance to 
the Co-Sine of the Latitude. 

2. Given,the Difference of Lon- 
gitude between two Places under 
the ſame Parallel; required 

their Diſtance. 

The Canon is, as the Radius 
is to the Difference of Longitude: 
So is the Co- Sine of the Latitude 
to the Diſtance. 


Ecliptick, imagined to paſs thro 
'every 


„eee re OO 


be infinitely remote 
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every Degree and Minute of the 
Colures, and are repreſented 
there by the Diviſions of the Qua- 
drant of Altitude, in its Motion 
round the Globe, when it is 
ſerewed over the Poles of the 
PARALLELS of Declination, are 
Cireles parallel to the Equinoc- 
tial, imagined to paſs thro every 
Degree and Minute of the Meri- 
dians between the Equinoctial, 
and each Pole of the World. 
PARALLEL RA xs, in Opticks, 
are thoſe that keep an equal 
Diſtance from the viſible Object 
to the Eye, which is 13 to 
rom the 


Object. 

PARALLEL CincLEs on the 
Globes; the ſame with the Leſſer 
Circles. é | 

PaRrALLELS alſo on the Ter- 
reſtrial Globe, are Circles drawn 
thro* the Middle of every Cli- 
mate, dividing them into two 
Halves, which are called Pa- 
rallels. 

PARALLELISM of the Earth's 
Axis, is the Earth's keeping its 
Axis in its annual Revolution 
round the Sun, in a Poſition al- 
ways parallel to itſelf, which it 
doth nearly, but not exactly; for 
tho* the Difference be inſenüble 
in one Year, it becomes ſenſible 
enough in many Years. 

PaxALLELOGRAM, in Geome- 
try, is a Right-lined Quadrila- 
teral Figure, whoſe oppoſite 
Sides are parallel and equal. 

1. The oppoſite Angles of all 
Parallelograms are equal to one 
another. ; ; 

2. All Parallelograms that are 
between the ſame Parallel-Lines, 
and on one and the ſame Baſe, 
are equal. 

3. All ſimilar Parallelograms 


PA 


are to one another in the Dupll- 
cateRatio of their Homologeous 
Sides. 

4. The Area of any Parallelo- 
gram is had by multiplying one 
of its Sides by a Perpendicular 


let fall from one of the oppoſite 


Angles. 

PARALLELOGRAM, is alſo an 
Inftrument made of five Rulers 
of Braſs or Wood, with Sockets 
to ſl ide or ſet to any Proportion, 
uſed to enlarge or diminiſh any 
Map or Draught, either in For- 
tification, Building, or Suryey- 
ing, Ec. 

PARALLELOGRAM PROTRAC» 
ron, is a Semi-Circle of Braſs, 
with four Rulers, in Form of a 
Parallelogram, made to move to 
any Angle: One of which Ru- 
lers is an Index, which ſhews on 
the Semi-Circle the Quantity 
of any inward or outward An- 
gle. | 

PARALLELEPIPEDON, Is a ſo- 
lid Figure contained under fix 
Parallelograms, the Oppoſites of 
which are equal and parallel ; 
or 'tis a Priſm, whoſe Baſe is a 
Parallelogram. 'This is always 
triple to a Pyramid of the ſame 
Baſe and Height. 

PARrtALLELOPLEVRON, a Word 
uſed by ſome Geometricians for 
an imperfect Parallelogram, or 
kind of Trapezium, having une 
qual Angles and Sides, yet not 
alſo in regard that at leaſt ſem e 
of them anſwer to one another, 
obſerving a certain Regularit 
and Proportion of Parallels; ſo 
that they do not extend ſo lars;e- 
ly as Trapeziums, which are s. ny 
irregular four- ſided Figures; ne- 
vertheleſs, like them, they are 
2 of being varĩ ouſly diver- 
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ParaLocrim, is a pretended 

Demonſtrat ion or Method of ar- 

ing, but which is in reality 
allacious and falſe. 

PaRAMETER, by ſome, as My- 
dorgius and others, called the 
Latus Rectum of a Parabola, is a 
third Proportional to the Abſciſſa 
and any Ordinate. 

Bur in the Ellipfis and Hyper- 
bola, it is a third Proportional to 
two Conjugate Diameters. 

PARAPET, in Fortification, is 
an Elevation of Earth and Stone 
upon the Rampart, behind which 
the Soldiers ſtand ſecure from 
the Enemy's great and ſmall 
Shot, and where the Cannon 1s 
rnd for the Defence of the 

own or Fortreſs. 

Every Parapet having its Em- 
braſures and Merlons, 1s about 
fix Foot high on the Side of the 
Place, and from four to five in 
that towards the Country. So 
that this Difference of Height 
forms a kind of Glacis above, 
from whence the Muſqueteers 
mounting the Banquet of the Pa- 
rapet, may eaſily fire into the 
Moats, or at leaſt upon the 
Counterſcarp. It ought alſo to 
be from eighteen to twenty Foot 
thick, if made of Earth; and 
from fix to eight if of Stone. 
The Earth is much better than 
Stone, becauſe Stone will fly to 
pieces, when battered, and do 
miſchief. 
This Word Parapet is alſo 

gow to any Line that covers 

en from the Enemy's Fire: So 
there are Parapets of Barrels, of 
Gabions, of Bags filled with 

Earth, Sec. 

Pa RAST r, in Architecture, 
are the ſame with Pilaſters; the 
Italians call them Membretti. 

PaARELII and PARNELIA, or 
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ſuch Phznomena, as we call Mock. 

Suns, are the Repreſentations of 
the Face or Figure of the True- 
Sun by way of Reflexion in the 
Clouds. 

PaR Ticks, are the very ſmall 
Parts of which any natural Body 
is ſuppoled ro be compounded ; 
and theſe are often called the 
Conſtituent or Component Parti- 
cles of any natural Pody. 

Park, in Fortification, is a 
kind of Platform like what they 
call an Horſe ſpoe, not always re- 
gular, but generally oval, en- 
compaſſed only with a Parapet, 
and having nothing to flank it; 
is uſually erected in marſhy 
Grounds to cover a Gate of a 
Town. 

Pa ru of the Vertex, is a Term 
frequently uſed by Mr. Flamſtead, 
in his Doctrine of the Sphere, and 
ſignifies a Circle deſcribed by 
any Point of the Earth's Surface, 
as the Earth turns round its Axis. 
This Point is conſidered as Ver- 
tical to the Earth's Centre, and 
is the ſame with what is called 
the Vertex, or the Zenith in the 
Ptolemaick Projection. 

The Semi-Diameter of this 
Path of the Vertex is always 
equal to the Complement of the 
Latitude of the Point or Place 
that deſcribes it; that is, to that 
Place's Diſtance from the Pole 
of the World. 

Pavss, or Resr, in Muſick, 
1s a Silence, or artificial Inter- 
miſhon of the Voice or Sound, 

roportioned to a certain Mea- 
ure of Time, by the Motion of 
the Hand or Foot. 

Theſe Pauſes or Reſts are al- 
ways equal to the Length or 
Quantity of the Notes whereto 
they are annexed, and therefore 
are called by the ſame Names, 

as 
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k. | a3 a Long-Reft, Breve Reſt, Semi- 

of | Breve-Reft, &c. 

e- PR DERSsTAt, in Architecture, is 

ie a ſquare Body, with a Baſe and 
Cornice, ſerving as a Foot for 

ll the Columns to ſtand upon; it is 

ly in different Orders. 


1. The Tuſcan Pedeſtal, being 
the moſt ſimple of all, hath only 
a Plinth for its Baſe, and an 
Aſtragal crowned for its Cor- 
nice. 

2. The Dorick Pedeſtal (accord- 
ing to Palladiv) borrowing the 
Attick Baſe; ought to have for 
its Height 2 + Diameters of 
the Column taken before: 
But no Pedeſtals to this Order 
are ſeen among the antient 
Buildings. 

3. The Ionick Pedeſtal is two 
Diameters, and about two Thirds 
high, 

- The Corinthian Pedeſtal hath 
the fourth Part of the Column 
for irs Height, being divided 
into eight Parts; whereof one 
muſt be allowed for the Cyma- 
tium, two others for the Baſe, 
and the reft for the Dye or 
Square. | 

5. The Compoſite Pedeſtal ought 
to have the third Part of the 
Pillar for its Height. 
| Penment, in ArchiteQure, 

is an Ornament that crowns the 
Ordonnance, finiſhes the Fronts 
of Buildings, and ſerves as a 
Decoration over Gates, Windows, 
Niches, Ec. it is ordinarily of a 
Triangular Form, but ſometimes 
makes an Arch of a Circle. 
" Pemns, in Architecture, are 
kind of Pilaſters or Buttreſſes for 
Support, Strength, and ſome- 
times Ornament. | 

PzsGasvs, a Conſtellation in 
the Northern Hemiſphere ; con- 
KININg 23 Stars. | 
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PzLicoiDEs, is the Name 
given by ſome to the Figure 
BCDA, contained under the two 
inverted Quadrantal Arches AB 
and AD, and the Semi-Circle 


C 
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BCD, whoſe Area: to the Square 
AC, and that to the Rectan- 
gle EB. a 
PENCcIIL ef Rays, in Opticks, is 
a double Cone of Rays joined 
together at the Baſe; one of 
which hath its Vertex in ſome 
other Point of the Obje&, and 
the Glaſs GLS for its Baſe; and 
the other hath its Baſe on the 
ſame Glaſs, but its Vertex in the 
Point of Convergence, as at C 
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Thus BGSC is a Pencil of Rays, 
and the Line BLC, is called the 
Axis of that Pencil. 

PzxpurLumyisa Weight hang- 
ing at the End of a String, Chain, 
or Wire, by whoſe Vibrations 
or Swings to and fro, the Parts 
or Differences of Time are mea- 


ſured; 4.4 
1. The 


— — -x 
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1. The Velocities of Pendu- 
lums in their loweſt Points, are 
as the Chords of the Arches they 
fall from or deſeribe. 

2. The Lengths of Pendulums 
(which are alwavs accounted 
from the Centre of Oſcillation, 
to the Centre of the Ball or Bob) 
are to each other in a Dupli- 
cate Proportion of the Times, 
in which their Vibrations are 
reſpectively performed; or are 
as the Squares of the Vibrations 

erformed in one and the ſame 
ime ; wherefore, the Times 
muſt be in a Sub-Duplicate Pro- 
rtion of the Lengths. Sir [ſaac 

exvton demonſtrates, Cry. 2. 
Prop. 54+ Princip. that if the Force 
of the Movement of a Clock re- 
quired to keep a Pendulum ſo 
adjuſted, that the whole Force or 
Tendency downwards ſhall be 
as the Line which ariſes by di- 


_ viding the Rectangle under the 


Semi-Arch of the Vibration and 
the Radius, is to the Sine of that 
Semi-Arch, then all the Ofcil- 
lations ſhall till be made in the 
ſame Space of Time. 

3. Tis ſaid, that Ricciolus was 
the firſt that attempted to mea- 
ſure Time by the Pendulum, 
and therein he was followed, 
tho' near about the ſame Time, 
by Langrenus Vendelinus, Merſen- 
nus, Kircherus, &c. 
which declare they knew no- 
thing of Ricciolus's Attempt; but 
the firſt that applied it to a 
Movement, Clock, or Watch, 
was Mr. Chriftian Hugens, and 
who brought it alſo to a good 
Degree of Perfection. 

PEN DULVUMS-ROv AL, are thoſe 


Clocks, whoſe Pendulum ſwings 


Seconds, and goes eight Days, a 
Month, &c. ſhewing the Hour, 
Minutes, and Seconds 


Some of 
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- Pgx1NnSULA, in Geography, is 
a Portion of Land, which being 
almoſt ſurrounded with Water, 
and is joined to the Continent 
only by an Iſthums, or narrow 
Neck of Land-; as Africa, the 
greateſt Peninſula in the World, 
is joined to Aſia, and that of the 
Marea to Greece, &c. 

PEN TAO, in Geometry, is a 
Figure having five Sides, and 
five Angles: If all the Sides be 
equal, and alſo the Angles, it is 
called a Regular Pentagon. 

The Side of a Regular Penta- 
gon, or one which can be in- 
ſcribed in a Circle, is in Power 
equal to the Side of an Hexagon 
and Decagon, inſcribed in the 
ſame Circle. 

PexTANGLE, a Figure having 
five Angles, 

PEexuUmBRA, in Aſtronomy, is 
a faint Kind of a Shadow, or the 
utmoſt Edge of the perfe& Sha- 
dow, which happens at the 
Eclipſe of the Moon; ſo that it 
is very difficult to determine 
where the Shadow begins, and 
where the Light ends. 

PERAaMBuLa ror, the ſame as 
the Surveying-Wheel, is an Inftru- 
ment made of Wood or Iron, 
commonly half a Pole in Cir- 
cumference, with a Movement, 
and a Face divided hke a Clock, 
with a long Rod of Iron or 
Steel, thar goes from the Centre 
of the Wheel to the Work : 
There ar@alſo two Hands, which 
(as you drive the Wheel before 
you) count the Revolutions; and 
from the Compoſition of the 
Movement, and by the Diviſion on 
the Face, ſhew how many Yards, 
Poles, Furlongs, and Miles, you 
go. The Uſe of this Inſtrument is 
to meaſure Roads, Rivers, and all 
Level Lands, with great Expedi- 
tion. PxRc u 
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Pzrcn, a Meaſure, by our 
Statute-Law, of ſixteen Foot and 
a half in Length. | 
Pxarkcr ConcorDs, in Mu- 
ſiek; ſee Concords. 
PkrFECT Fru, the ſame 
with Diapente; which, ſee. . 
PRrAFECT NumBxrs, are ſuch 
whole aliquot, or even Parts 
joined together, will exactly re- 
| turn the whole Number; as 6 
| and 28, Sc. For of fix, the half 
is three, the third Part-two, and 
the fixcth Part one, "which added 
together, make ſix; and ic hath 
no more aliquot Parts in whole 
Numbers; ſo twenty eight, which 


D 
has theſe Parts, viz. 14, 7, 4 2, 


and 1, exactly return 28; which 
therefore is a Perfe& Number, 
> WM whereof there are but Ten be- 
tween One, and one Million of 
8 Millions. 
e If zux be put for a Perfect 
— ry" ; Loon will it be =14+2 
2 4, 8, Co 
it * if n4-1, then x==1+2,==3, 
and the Perfect Number 2nx==6, 
if n=2, 

Then #=14+24-4,==7, and ſo 
2nx==28. If z; then x=1+2, 
44, = 7, and conſequently 
„ zur I 20. | 
2 PRRIOC KON, or PERIGA UM, Is 
a Point in the Heavens, wherein 
a Planet is ſaid to be in its 
neareſt Diſtance poſſible from 
the Earth. | 
| PxaInELIox, is that Point of a 
*h WPlanet's Orbit, wherein it is 
neareſt to the Sun. 


ad PERIME TEA, is the Bounds of 
1e = Figure. 
on £R10D, in Chronology, ſigni- 


fies a Revolution of a certain 
Number of Years ; as the Meto- 
nick Period, the Julian Period, 
ind the Calippick Period; which 
J6e in their proper Places. 
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Pzrr0DICAL, is the Term for 
whatſoever performs its Motion, 
Courſe, or Reyolution regularly, 
ſo as to return again, and to 
diſpatch it always in the ſame 
Period, or Space of Time. Thus 
the Periodical Motion of tho 
Moon, is that whereby ſhe finiſhes 
her Courſe round about the Earth 
in a Month; and this is in 37 
Days, ) Hours, 45 Minutes, and 
is called the Moon's Periodical 
Month; which is the Space of 
Time that the Moon es her 
Revolution iin. 

PgxIeurny, in Geometry, is 
the Circumference of a Circle, 
or of any other Regular Curyi- 
lineal Figure. 

PkRISCII, are the Inhabitants 
of the two frozen Zones, or thoſe 
that live within the Compaſs of 
the Ar#ick and Antar#ick Cir- 
cles; for as the Sun never 
down to them after he is once 
up, but always round about, ſo 
do their Shadows. Whence the 
Name. 

PerIStYLE, in Architecture, 
is a Place or Building encom- 
paſſed with Pillars ſtanding 
round about within the Court: 
But this Word Periſyle is ſome» 
times taken for a Row or Rank 
of Columns, as well withour as 
within any Edifice, as in Cloyſters 
and Galleries. Sometimes this 
was called Antiproſtyle. 

PRRITERE, in Architecture, is 
a Place encompaſſed round with 
Columns, and with a kind of 
Wings about it. Here the Pillars 
ſtand without, whereas in the 
Periſtyle they ſtand within. 

PerxITROCHIUM. See Axis in 
Peritrochium. 

PRI CI, are thoſe Inhabi- 
rants of he Earth, who lived 

T3 under 
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under the ſame Parallels, but 
under oppoſite Semi-Circles of 
the Meridian, whence they have 
the ſame Seaſons of the Year, 
viz. Spring, Summer, Autumn, 
Winter, at the very ſame 
Time; as alſo the fame Length 
of Days and Nights; for tis in 
the ſame Climate, and at an 
equal Diſtance from the Equa- 
tor: But the Changes of Noon 
and Midnight are alternate one 
to the other. | 
Pau TATION of 
See Variation and Combination. 
PERNYENDIcULAR, in Geome- 
try, is when a Right Line ſtand- 
eth ſo upon another, that the 


Angles on either Side are equal; 


then this Right Line, which ſo 
ſtandeth, is perpendicular to that 
upon which it ſtandeth. A Right 
Line is ſaid to be 

PRERDENDIcULAR fo 4 Plane, 
when tis perpendicular to more 
than two Lines drawn in that 
Plane. One Plane is perpendi- 
cular to another, when a Line in 
one Plane is perpendicular to the 
other Plane. 

PEzrPETUAL Morro. By this 
Term ought to be meant an un- 
interrupted Communication of 
the ſame Degree of Motion from 
one Part of Matter to another, 
in a Circle (or ſuch-like Curve 
returning into itſelf) ſo that the 
ſame Quantity of Matter ſhall 
return perpetually undiminiſhed 
upon the firſt Mover: And per- 
haps, if Men had rightly under- 
ſtood that this is the true Mean- 
ing of a 1 Motion, Abun- 
dance of Expence both of Mo- 
acy and Reputation might have 
been ſaved, by the vain Preten- 
ders to this Piece of impoſſible 
Mechaniſm. ö 
, When a Wheel, or other 


Quantities. 
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Machine, once ſet in Motion, 
will, without additional Actions 
on it, continue to moye with the 
ſame, or a greater Velocity, with 
which ic firſt moved, as le ag 
the Matter of which it conſis, 
remains the ſame; ſuch a Mo- 
tion, by Mechanicks, is called 
Perpetual. 

2. But ſince Bodies have not 
in themſelves Power to move 
themſelves; and therefore have 
not Power to increaſe or diminiſh 
a Motion given them: If they 
are not acted on by other Bodies, 
they will continue ſo to move, 
and with the ſame Velocity : 
But all revolving Bodies ſufter 
Friction with thoſe, by which 
they are ſuſpended; and the 
Velocities of thoſe Bodies are 
therefore continually leſſen'd by 
the Action of Friction. 'There- 
fore, a Wheel, or other Ma- 
chine, ſet in Motion without ad- 
ditional Actions on it, will not 
continue to move with the ſame 
Velocity, tho' the Matter of 
which it conſiſts remains the 
ſame: But, on the contrary, 
this Velocity will be continually 
diminiſhed. 

3. Moreover, fince by num- 
berleſs Experiments, the moſt 
polite or burniſh'd Bodies ſliding 
over one another, loſe all the 
Motion which hath been given 
them, and in a ſhort Time 
Therefore every Wheel, or any 
other ſuch Machine wall, in a 
ſhort Time, loſe 1ts Motion. 

4- Hence it appears, that the 
* Motion is not to be ex- 
ed by a ſingle Wheel. 

5. And if any Contrivance 
cauſe one Part of a Wheel to 
preponderate another; whatſo- 
eyer is gained by the W 0 


pe 
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that preponderating Part, will be 
loſt 1n its Aſcent; and then the 
Wheel thus loaded, as ſoon as 
the Friction hath deſtroyed the 
Motion given it, will for a while 
vibrate like other pendulous Bo- 
dies, and then at laſt ſtand till. 
Conſequently no perpetual Mo- 
tion by Wheel-Work. 

PzxsEUs, a Conſtellation in 
the Northern Hemiſphere, con- 
liſting of 38 Stars. 

PERSsIXK OA DER of ArchiteFure, 
is where the Bodies of Men ſerve 
inſtead of Columns to ſupport the 
Entablature; or rather the Co- 
lumns are in that Form, 6 

The Riſe of it was this; Pau- 
ſanias having defeated the Per- 
fans, the Lacedemonians,as a Mark 
of their Victory, erected Tro- 
phies of the Arms of their Ene- 
mies, and then repreſented the 
Perſians under the Figures of 
Slaves, ſupportin their Porches, 
Arches, or Houſes: 

PgrxseECT1vE, is an Art that 
teaches us the Manner of deli- 
neating by mathematical Rules; 
that is, it ſhews us how to draw 
geometrically upon a Plane, the 
Repreſentations of Objects ac- 
cording to their Dimenſions, and 
different Situations; in ſuch 
manner, that the ſaid Repreſen- 
tations produce the ſame Effects 
upon our Eyes, as the Objects 
whereof they are the Pictures. 

PersekcTive KEAIAL, is a 
proportional Diminution of the 
Lineaments and Colours of a 
Picture, when the Objects are 
ſuppoſed to be very remote. 

PERSPECTIVE LIN EAI, is the 
Diminution of thoſe Lines in the 
Plane of a Picture, which are the 
Repreſentation of other Lines 
very remote, ; 

. PERSPECTIyE MILITARY, is 
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when the Eye is ſuppoſed to bs. 
infinitely remote from the Table 
or Plane. 

Px TIC A, a Sort of a Comet; 
the ſame with Vers. 
PgTaxp, in Fortification, is 
an Engine of Metal in the Form 
of an high-crown'd Hat, with 
narrow Brims, which being fall'd 
with very fine Powder, well 
primed, and then fixed with a 
Madrier or Plank, bound faft 
down, with Ropes running thro” 
Handles, which are round the 
Rim of the Mouth of it, to 
break downGates, Port-Cullices, 
Draw-Bridges, Barriers, &c. 
This Engine is from 7 to 8 Inches 
deep, and 5 broad at the Mouth; 
the Diameter at the Bottom or 
Breech is an Inch and a half, 
and the Weight of the whole 
Maſs of Metal is from 55 to 60 
Pounds, generally requiring a- 
bout 5 Pounds of Powder for the 
Charge. 'They are alſo uſed in 
Countermines to break through 
into the Enemy's Galleries, and 
ro diſappoint their Mines. 7 
Pu &noMENON,In Natural Phi- 
loſophy, ſignifies any Appearance, 
Effect, or Operation of a Natural 
Body, which offers itſelf to the 
Conſideration and Solution of an 
Enquirer into Nature. 

HASES, ſignifies the Appea- 
rance, or the Manner of Things 
ſhewing themſelves; and there- 
fore in Aſtronomy is uſed for the 
ſeveral Poſitions, in which the 
Planets ( eſpecially the Moon) 
appear to our Sight; as obſcure, 


horned, half-illuminated, or full 


of Light, which, by rhe Help of 
a Teleſcope, may likewiſe be. 

obſerved in Venus and Mars. 
Punx oc vox, a fixed Star of the 
ſecond Magnitude, in the Con- 
ſtellation Canis Minor, whoſe 
T 3 Lopgi- 
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Longitude is 111 Degrees, 23 
Minutes, Latitude 15 Degrees, 
57 Minutes. 

Pn vsicks, or NaTuR&4l Pi- 
LosoPen y,isthe ſpeculative Know- 
ledge of all Natural Bodies, and 
of their proper Natures, Conſti- 
tutions, Powers, and Operations. 

Pay$s10LoGy, PuvSICK Ss, or 
Na: UAL PnrLosorny, is the 
Science of natural Bodies, and 
their various Affections, Motions, 
and Operations. This is either 
1. General, which relates to 
the Properties and Affed ions of 
Matter or Body in general. Or, 

2. Special and Particular, 
whieh conſiders Matter as form- 
ed or diſtinguiſhed into ſuch and 
ſuch Species, or determinate 
Combinations 
3. Mr. Keil, in his Introductio 
ad Phyſicam, reckons four Claſſes 
or Sorts of Philoſophers, which 
have treated of Phyſicks or na- 
tural Philoſophy. 

4. Thoſe. who delivered the 
Properties of natural Bodies un- 
der Geometrical and Numeral 
Symbols, as the Pythagoreans and 
Platoniſts. p 

5. The Peripateticks, who ex- 
—— the Natures of Things 

y Matter, Form, and Pri vation; 
by Elementary and Occult Qua- 
lities ; by Sympathies, Antipa- 
thies, Faculties, and Attraction, 
Sc. and theſe did not ſo much 
endeavour to find out tie true 
Reaſons and Cauſes of Things, 
as to give them proper Names 
and Terms; ſo that their Phy- 
ſicks is a kind of Metaphyſicks. 

6. The Experimental Philoſo- 
bers, who by frequent and well- 
made Trials and Experiments, 
as by Chymiſtry, c. ſought in- 
to the Natures and Cauſes of 
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Things: And to theſe almoſt all 
our Diſcoveries and Improye- 
ments are due; and much more 
would they have done, if they 
had not fallen into Theories and 
Hypotheſes, which they forced 
oftentimes their Experiments to 
maintain, whether they could or 
not. 

7. The Mechanical Philoſophers, 
who explicate all the Phenomena 
of Nature by Matter and Mo- 
tion, by the Texture of Bodies, 
ard the Figure of their Parts; 
by Efluvia, and other ſubtile 
Particles, Sc. And, in ſhort, 
wou'd account for all Effe&s 
and Phenomena by the known 
and eftabliſhed Laws of Motion 
and Mechanicks: And theſe 
are, in Conjun&ion with the laſt 
named, the only true Philoſo- 
phers. 

Picxkr, in Fortification, is 
ſometimes us d for a Stake, ſharp 
at one End, to mark out the 
Ground and Angles of a Fortifi- 
cation, when the Engineer is 
laying down the Plane of it ; 
theſe are uſually pointed with 
Iron: There are alſo larger 
Pickets, which are drove into 
the Earth, to hold together Faſ- 
cines or Faggots, in any Work 
caſt up in haſte. And Piekets 
alſo are Stakes drove into the 
Ground by the Tents of the 
Horſe in a Camp, to tie their 
Horſes to. And Pickets are alſo | 


drove into the Ground before 


the Tents of the Foot, where 
they reſt their Muskets or Pikes 
round about them in a Ring. 
When a Horſeman hath commit- 
ted ſome conſidersble Offence, 
he is often ſentenc'd to ſtand on 
the Picket; which is to have 
one Hand drayn up as high as 

N 
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it can be ſtreteh'd, and then he 
is to ſtand on the Point of a 
Picket or Stake only with the 
Toe of his oppoſite Foot ; ſo 
that he can neither ſtand or hang 
well, nor eaſe himſelf by chang- 
ing Feet. 

IEDOUCHE, in Architecture, 
is a little ſquare Baſe ſmoothed, 
and wrought with Mouldings, 
which ſerves to 7 a Buſt 
or Statue drawn half-way, or any 
ſmall Figure in Relief. 

Pit v-Dzorr, in Architecture, 
is a ſquare Pillar, differing from 
a Pillaſter, in this Reſpect, that 
it hath no Baſe or Capital: It 


— 
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A Jaumbs of a Door or Window. 
7 Pr As TER, in Architecture, 
& i is a kind of a ſquare Column, 


ſometimes ſtanding free, and de- 
tach'd from the Wall but more 
uſually contiguous to it, or let 
within it, ſo as it does not ſhew 
above one fourth or fifth Part of 
its Thickneſs. The Pilaſter is 
different in ſeyeral Orders, and 
borrows occaſionally the Name 
of each; having the ſame Orna- 
ments and the ſame Proportions 
with the Columns. | 

PiLLAR, in Architecture, is a 
kind of a round Column diſen- 
gaged from any Wall, and made 
without any Proportion ; being 
always either too maſſive or too 
flender : Such are the Pillars 
which ſupport the Vaults of Go- 

$ thick Bull ings. 

Pixiox, in a Watch, is that 
leſſer Wheel which plays in the 
Teeth of another. Its Notches, 
(which, are commonly 4, 5, 6, 
8, Cc.) arecall'd Leaves, and not 
Teeth, as in other Wheels. 

The Quotient or Number of 
Turns to be laid upon the Pi- 
nion of Report, is Road by this 


is taken alſo for a Part of the 
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Proportion : As the Beats in 
one Turn of the great Wheel, 
to the Beats in an Hour: So are 
the Hours of the Face of the 
Clock, (viz. 12, or 24.) ro the 
Quotient of the Hour-wheel, 
or Dial-wheel, divided by the 
Pinion of Report, i. e. the Num- 
ber of Turns which the Pinion 
of Report hath in one Turn of 
the Dial wheel. 

Pixn-WuHEEL. See Striking- 
wheel. 

Pisc Es, is the twelfth and laſt 
Sign of the Zodiack, being a 
Conſtellation conſiſting of 35 
Stars. 

Piscrs Menrpianus, a Son- 
thern Conſtellation containing 12 
Stars. | 

PLAce, is that Part of Space 
which any Body takes up ; and 
with Relation to Space 1s either 
Abſolute or Relative; as Mr. 
Lock obſerves. f 
2. PL A c E, alſo is ſometimes taken 
for that Portion of inſinite Space, 
which 1s poſſeſs'd by, and com- 
prehended within the material 
World, and which is thereby 
diſtinguiſh'd from the reſt of the 
Expanſion. 

3. PLacs is uſually diſtingui- 
ſhed into internal Place, which, 
properly ſpeaking, is that Part 
of Space which. any Body takes 
upand fills ; and External Place, 
which, according to Ariſtotle, 1s 
determin'd by the Surtaces or 
Corfines of the adjoining or am- 
bient Bodies : Rut it 1s better 
divided into Abſolute, which is 
the former Internal Place ; and 
into Relative Place, which is 
the apparent Secondary or ſenſi- 
ble Poſition of any Body, ac- 
cording to the Determination of 
our Senſes, with Reſpect to other 


contiguous or adjoining Bodies. 
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4. Place of Arms, when taken 
in the general, is a ſtrong City 
which is pitched upon for the 
Magazine of any Army. But a 
Place in Fortification uſually ſig- 
nifies the Body of a Fortreſs. 
And a | 

5. Place of Arms in a Garriſon, 
is a large open Spot of Ground 
in the Middle of the City, where 
the great Streets meet, or elſe 
between the Ramparts and the 
Houſes, for the Garriſon to ren- 
dezyous in, upon any ſudden 
Alarm, or other Occaſion, And 
the 

6. Place of Arms of a Trench, or 
of an Attack, is a Poſt near it, 

elter'd by a Parapet or Epau- 
lement, for Horſe or Foot to be 
at their Arms, to make good the 
Trenches againſt the Sallies of 
the Enemy. 'Theſe Places of 
Arms are ſometimes cover'd by 
a Rideau or Riſing-Ground, or 
elſe by a Cavin or decp Valley, 
which ſaves the Trouble of for- 
rifying them by means of Para- 
pets, Faſcines, Gabions, &. they 
are always open in the Rear, 
for their better Communication 
with the Camp. When the 
Trenches are carried on as far as 
to the Glacis, they make it very 
wide, that it may ſerve for a 
Place of Arms. 

PLACE GEroMETRICK. See 
Locus. | 

PLlaAce PLanEe. See Locus 


Plane. | 

Prace SimPLE. See Locus 
Simple. ! 

PL ace SoL1D. See Locus 
Solid. | | 

Prack SurSOL1D» See Locus 
Surſolid. 

Pract of the Sun, Star, or 


Planet, is the Sign of the Z. 
diack, Degree, Minute, and Se- 


* 


cond of it, which the Planet is | 


in; or it is that Degree of the 
Ecliptick reckon'd from the Be- 
ginning of Aries, which the Pla- 
nets or Stars Cirele of Longitude 
cutteth; and therefore is often 
call'd, the Longitude of the Sun, 
Planet, or Star. 

Prain ANGLE» See Angle, 

1. Sides of à plain Angle, are 
the Lines forming it. 

2. Vertex of any Angle, are the 
Points wherein the Lines form- 
ing it meet. ' 

3. Meaſure of a plain rigbi- lind 
Angle, is an Arch of a Cirele de- 
ſerib'd about the Vertex, con- 
tain'd between the Sides of the 
Angle. | 

4. Equal vight-lin'd Angles, are 
ſuch whereof rhe Area's of Cir- 
cles deſcrib'd from their Ver- 
rexes, and intercepted between 
their Sides, are proportional to 
their Radii, or, which is the 
ſame Thing, do contain the ſame 
Number ot Degrees. 

5. Euc. in Prop. 9.1ib.1,has taught 
us how to biſe&t or divide any 
given right- lind Angle into two 
equal Parts, and from thence it 
will be eaſy -to divide it into 4, 
8, 16, 32, 64. e. equal Parts. 

6. But the Antients, as we 
learn from Pappus in his mathe- 
matical Collections, cou'd not 
biſect or divide an Angle given 
into three equal Parts by a 


ſtraight Line and a Circle, and 


when they found it cou'd not be 
done this Way, they began to 
conſider the Properties of other 
Curves, and found the Thing 
con'd be done by the Conehoid, 
Ciſſoĩd, or Conicl Sections. But 
Archimedes, Pappas, and Sir 1/aac 
Newton, approve of the Conchoid 
for effecting this Buſineſs, And, 


0 
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7. Sir Iſaac Newton in Prob. 14. 
Arit. univer. ſhews how to divide 
an Angle into any given Num- 
ber of equal Parts, but here the 
following Equations muſt be firft 
ſolved. For if the given Angle 
be DAD, and BAD be the tought 
Angle that is to be any given 


Part thereof, and the Radius 
AD be call'd r, the Sine DM of 
the given Angle 9, and the Sine 
Complement AX of the ſought 
Angle x: Then the BiſeQion of 
the given Angle will be had by 
the Reſolution of this Equation, 
xx—2#r=94r ; the Triſection by 
the Reſolution of this xxx 
zrrxe=qr* ; the Quadriſection, 
by the Reſolution of this & — 
rf r the Quinqui- 
ection, by the Reſolution of this 
„Fr x%4-5r*x==9r*5, &c. 
Prain CuAx r, is the Plat or 
Chart that Seamen ſail by, whoſe 
Degrees of Longitude and Lati- 
tude are made of the ſame 
Length. 
PAIN Sax, is the Art of 
finding all the Varieties of the 
Ship's Motion on a Plain, where 
all the Meridians are made pa- 
rallel, andthe Parallels at Right 
Angles with the Meridians, and 
the Degrees of each Parallel 
equal to thoſe of the Equinoc- 
tial; which tho” notoriouſly falſe 
in it ſelf, ſuppoſing the Earth 
znd Sea to be a plane Flatneſs, 
and each Parallel equal to the 


EuinoRial; yer by laying down 
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Places accordingly, and break- 
ing a long Voyage into many 
ſhort ones, a Voyage may pret- 
ty well be perform'd by it near 
the ſame Meridian. 

In Plain Sailing 'tis imagin'd, 
that by the Rhumb Line, Meri- 
dian, and Parallel of Latitud 
there always will be form'd 
Right-angled Triangle; and 
that ſo poſited, as that the Per- 
pendicular may repreſent Part 
of the Meridian or Nerth and 
South Line, containing the Dif- 
ference of Latitude: The Baſe 
of the Triangle repreſents the 
Departure, and the Hypothe- 
nuſe the Diſtance ſailed; the 
Angle at the Top is the Courſe, 
and the Angle at the Baſe the 
Complement of the Courſe; any 
two of which, with the Right 
Angle being given, the 'Triangle 
may be protracted, and the other 
three Parts found. 

PAIN SCALE, is a thin Ruler, 
either of Wood or Braſs, where- 
on are graduated the Lines of 
Chords, Sines, Tangents, Secants, 
Leagues, Rhumbs, c. and is 
of ready Uſe in moſt Parts of 
the Mathematicks, chiefly in 
Navigation. 

Pr.ain TABLE, is an Inftru- 
ment uſed in ſurveying of Land. 

1. The Table it ſelf is a Pa- 
rallelogram of Wood, 14 Inches 
and a half long, and 11 Inches 
broad, or thereabouts. 

2. A Frame of Wood fixed to 
it, ſo as a Sheet of Paper being 
laid on the Table, and the 
Frame being forc'd down upon 
it, queezeth in all the Edges, 
and makes it lie firm and even, 
ſo as a Plot may be conveniently 
drawn upon it. Upon one Side 
of this Frame ſhould be equal 
Diviſions for drawing Parallel 
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Lines both long-ways and croſs- 
ways (as Occaſion may require) 
over your Paper; and on the 
other Side the 360 Degrees of a 
Circle, projected from a Braſs 
Centre conveniently placed in 
the Table. 
3. A Box with a Needle and 
Card, to be fix'd with 2 Screws 
to the Table; very uſeful for 
lacing the Inftrument in the 
ame Poſition upon every Re- 
move. 

4. A Three legged Staff to 
ſupport it, the Head being made 
ſo as to fill the Socket of the 
Table, yet ſo as the Table may 
be eaſily turn'd round upon it, 
when tis fix'd by the Screw. 

5- An Index, which is a large 
Ruler of Wood, (or Braſs) at the 
leaſt 16 Inches long, and 2 Inches 
broad, and ſo thick as to make 
at . firm; having a 
floaped Edge, call'd the Fiducial 
Edge, and two Sights of one 
Height, (whereof the one hath a 
Slit above, and a Thread below,) 
ſo ſet in the Ruler, as to be per- 
fectly of the ſame Diſtance from 
the Fiducial Edge. Upon this 
Index tis uſual to have man 
Scales of equal Parts, as alſo 
Diagonals, and Lines of Cords. 

PLAN cERNE, In Architecture, 
is the under Part of the Roof of 
a Corona; which is the ſuperior 
Part of the Cornice, between 
two Cymatiums. See thoſe 
Words, 

Pi ANR of 4 Dial, is the Surface 
on which any Dial is ſuppos'd to 
be deſcrib'd. 

PLANE GEOMETRICAL, in Per- 
ſpective, is a plane Surface, pa- 
rallel to the Horizon, placed 
lower than the Eye; wherein 
the viſible Objects are imagin'd 


without any Alteration, except 
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that they are ſometimes reduc'd 
from a greater to a leſſer Size. 

PLANE HorzonTAL, in Per- 
ſpeQiive,a is Plane which is paral- 
lel to the Horizon, and which 
paſſes thro* the Eye, or hath the 
Eye ſuppos'd to be plac'd in it. 

Praneg of Gravitation, or Gra- 
vity in any heavy Body, is a Plane 
ſuppos'd to paſs thro the Centre 
of Gravity of it. 

PLANE, in Fortification, is the 
Repreſentation of a Work in 
its Height and Breadth. 

PLANE of the Horopter, in Op- 
ticks, is that which paſſeth thro' 
the Horopter, and is perpendi- 
cular to the Plane of the two 
optical Axes. F 

Pl ANR NUMBER, is that which 
may be produced by the Multi- 
plication of two Numbers one in 
another; thus 6 is a plane Num. 
ber, becauſe it may be produc'd Þ 
by the Multiplication of 3 by 
2 ; for twice 3 makes 6. So al- 
ſo 15 Is a plane Number, ariſing 
from 5 og 'mulriply'd by 3: 

a 


And 9 is a plane Number, pro- 
duc'd by the Multiplication of 
3 by 3- 


PLANE ProBLEM, in Mathe- 
maticks, is ſuch an one as cannot 
be ſol vid Geometrically, but by | 
the Interſection, either of a Right | 
Line and a Circle; or of the | 
Circumference of two Circles : | 
As having the greater Side gi- 
ven, and the Sum of the other 
two, of a Right-angledTriangle; 
to find the Triangle. To de- 
ſcribe a Trapezium that ſhall 
make a given Area of four given 
Lines. And ſuch a Right Line 
can cut a Circle, or one Circle 


another but in two Points. 


Pant of Refleftion, in Catop- 
tricks, is that rk Meth thro' 
the Point of Reflection, and is 

always 


the Earth, as 
Moons or Satellites do round 
him, and Saturn's five round 
him; if Caſini's Eyes may be 


i # 
always perpendicular to the Plane 
of the Glaſs, or reflecting Body. 

Pl AN E of Refraction, 1s a Sur- 
face drawn thro* the incident 
and refracted Ray. 

PLANE SURFACE, is that which 
lise even between its bounding 
Lines; and as a right Line is the 
ſhorteſt Extenſion from one Point 
to another, ſo a plain Surface is 
the ſhorteſt Extenſion from one 
Line to another. 

PLANE V&RTICAL, in Opticks 
and Perſpedtive, is à plane Sur- 
face which paſſeth along the 
principal Ray, and conſequently 
thro* the Eye, and is perpendi- 
cular to the Geometrical Plane. 

PrangTsS, are the erratick 
or wandering Stars, and which 
are not like the fix'd ones always 
in the ſame Poſition ro one ano- 
ther. Wenow number the Earth 
among the primary Planets, be- 
cauſe we know it moves round 
the Sun, as Saturn, Fupiter, Mars, 
Venus, and Mercury do; and that 
in a Path or Circle between 
Mars and Venus. And the Moon 
is accounted among the ſecon- 


$ dary Planets, or Satellites of the 


Primary, fince ſhe moves round 
wpiter's four 


credited. But I could never ſee 
my ſelf, or meet with any elſe, 
who ever did ſee any bur the 
Higenian Satellites. 
PLANIMETRY, the ſame with 
Planometria. Which ſee. 
PraniseyHERE, fignifies the 
Circles of the Sphere deſcrib'd 
in Plano, or on a Plane; or it 
is a Plane or flat Projection 
of the Sphere. And thus the 
Maps either of Heaven or Earth 


are call'd Pleniſpberes; as alſo 
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other Aſtrolabical Inſtruments. 
And all Charts or Maps for the 
uſe of Mariners, are call'd the 
Nautical Planiſj heres. See Naws- 
tical. 

Pr AT-BAsTION. See Baſtion. 

PLAT-BANp, in Architecture, 
is a ſquare Moulding, having leſs 
Projecture than Height, ſuch are 
the Faces of an Architrave, and 
the Plat- band of the Modillions 
of a Cornice. | 

PLATFORM, in Fortification, 
is a Place prepared on the Ram- 
parts for the raiſing of a Bat- 
tery of Cannon; or it is the 
whole Piece of Fortification rai- 
ſed in a re-entring Angle. See 
Battery. 

PrarrorRM, in Architecture, 
is a Row of Beams that ſupport 
the Timber-work of a Roof, 
and lie on the Top of the Wall, 
where the Entablature ought to 
be raiſed. Alſo a kind of Ter- 
raſs-Walk, or even Floor on the 


Topofa Building; from whence 
we may take a fair Proſpet of 


the adjacent Gardens or Fields : 
So an Edifice is ſaid to be co- 
vered with a Platform, when it 
hath no arched Roof. 
PLaTonickx Boprts. See Re- 
gulay Bodies. - 
Prz1aDts, the ſame with 
thoſe ſeven Stars in the Neck of 
the Bull, which are uſually thus 
called. 
Plixru, in Architecture, is 
a ſquare Piece, or Table, un- 
der the Mouldings of the Baſes 
of Columns and Pedeſtals. 
PLow, is an Inſtrument made 
of Pear-tree, uſed by Seamen to 
take the Height of the Sun or 
Stars, in order to find the Lati- 
tude : It admits of the Degrees 
to be very large, and is much 


efteem'd by many Artiſts. 
Pl UN- 


_— 
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Lines both long-ways and croſs- 
ways (as Occaſion may require) 
over your Paper; and on the 
other Side the 360 Degrees of a 
Circle, projected from a Braſs 
Centre conveniently placed in 
the Table. 
3. A Box with a Needle and 
Card, to be fix'd with 2 Screws 
to the Table; very uſeful for 
lacing the Inſtrument in the 
ame Poſition upon every Re- 
move. 

4. A Three-legged Staff to 
ſupport it, the Head being made 
ſo as to fill the Socket of the 
Table, yet ſo as the Table may 
be eaſily turn'd round upon it, 
when *tis fix'd by the Screw. 

5- An Index, which is a large 
Ruler of Wood, (or Braſs) at the 
leaſt 16 Inches long, and 2 Inches 
broad, and ſo thick as to make 
It KY Frog firm; having a 
floaped Edge, call'd the Fiducial 
Edge, and two Sights of one 
Height, (whereof the one hath a 
Slit above, and a Thread below,) 
ſo ſet in the Ruler, as to be per- 
fealy of the ſame Diſtance from 
the Fiducial Edge. Upon this 


Index tis uſual to have man 


Scales of equal Parts, as alſo 
Diagonals, and Lines of Cords. 

PLANCERE , In Architecture, 
is the under Part of the Roof of 
a Corona; which is the ſuperior 
Part of the Cornice, between 
two Cymatiums. See thoſe 
Words, 

PLans of 4 Dial, is the Surface 
on which any Dial is ſuppos'd to 
be deſcrib'd. 

PLANE GEOMETRICAL, in Per- 
ſpectkive, is a plane Surface, pa- 
rallel to the Horizon, placed 
lower than the Eye; wherein 
the viſible Objects are imagin'd 
without any Alreration, except 
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that they are ſometimes reduc'd 
from a greater to a leſſer Size. 

PAN E HorizonTAL, in Per- 
ſpective, a is Plane which is paral- 
lel to the Horizon, and which 
paſſes thro* the Eye, or hath the 
Eye ſuppos'd to be plac'd in it. 

Praneg of Gravitation, or Gra- 
vity in any heavy Body, is a Plane 
ſuppos'd to paſs thro the Centre 
of Gravity of it. 

PLANE, in Fortification, is the 
Repreſentation of a Work in 
its Height and Breadth. 

PLANE of the Horopter, in Op- 
ticks, is that which paſſeth thro' 
the Horopter, and is perpendi- 
cular to the Plane of the two 
optical Axes. "LE 

Pl AN E NUMBER, is that which 
may be produced by the Multi- 
plication of two Numbers one in 
another; thus 6 is a plane Num. 
ber, becauſe it may be produc'd 
by the Multiplication of 3 b 
2 ; for twice 3 makes 6. So al- 
ſo 15 is a plane Number, ariſing 
from 5 being multiply'd by 3 
And 9 is a plane Number, pro- 
duc'd by the Multiplication of 
3 by 3. . 

PLANE ProBLEM, in Mathe- 
maticks, is ſuch an one as cannot 


be ſolv'd Geometrically, but by 


the Interſection, either of a Right 
Line and a Circle; or of the 
Circumference of two Circles : 
As having the greater Side gi- 
ven, and the Sum of the other 
two, of a Right-angledTriangle; 
to find the Triangle. To de- 
ſcribe a Trapezium that ſhall 
make a given Area of four given 
Lines. And ſuch a Right Line 
can cut a Circle, or one Circle 


another but in two Points. 


Reflection, in Catop- 


Pang of 


tricks, is that which A they 
ion, .and is 
alyays 


the Point of Refle 


ene tee 


. 
always dieular to the Plane 
of OS ws reflecting Body. 

PLANE of Refraction, is a Sur- 
face drawn thro' the incident 
and refracted Ray. 

PLANE SURFACE, is that which 
lise even between its bounding 
Lines; and as a right Line is the 
ſhorteſt Extenſion from one Point 
to another, ſo a plain Surface is 
the ſhorteſt Extenſion from one 
Line to another. 

PLANE VERTICAL, in Opticks 
and Perſpective, is à plane Sur- 
face which paſſeth along the 
principal Ray, and conſequently 
thro* the Eye, and is perpendi- 
cular to the Geometrical Plane. 

Pl AN ETS, are the erratick 
or wandering Stars, and which 
are not like the fix d ones always 
in the ſame Poſition to one ano- 
ther. Wenow number the Earth 
among the primary Planets, be- 
cauſe we know it moves round 
the Sun, as Saturn, Fupiter, Mars, 
Venus, and Mercury do; and that 
in a Path or Circle between 
Mars and Venus. And the Moon 
is accounted among the ſecon- 
dary Planets, or Satellites of the 
Primary, fince ſhe moves round 
the Earth, as Fupiter's four 
Moons or Satellites do round 
him, and Saturn's five round 
him; if Caſſni's Eyes may be 
credited. But I could never ſee 
my ſelf, or meet with any elſe, 
who ever did ſee any bur the 
Higenian Satellites. 

PLAniMETRY, the ſame with 
Planometria. Which ſee, 

PraniseyeRs, fignifies the 
Circles of the Sphere deſcrib'd 
in Plano, or on a Plane; or it 
is a Plane or flat Projection 
of the Sphere. And thus the 
Maps either of Heaven or Earth 


are call'd Planiſpheres ; as ally 
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other Aftrolabical Inſtruments. 
And all Charts or Maps for the 
uſe of Mariners, are call'd the 
Nautical Planiſſ heres. See Nan- 
tical. 

PLAT-BAsTIOx. See Baſtion. 

PLAT-BANp, in Architecture, 
is a ſquare Moulding, having leſs 
Projecture than Height, ſuch are 
the Faces of an Architrave, and 
the Plat- band of the Modillions 
of a Cornice. ibs. 

PrarroRm, in Fortification, 
is a Place prepared on the Ram- 
parts for the raiſing of a Bat- 
tery of Cannon; or it is the 
whole Piece of Fortification rai- 
ſed in a re-entring Angle. See 
Battery. 

PrartroRM, in Architecture, 
is a Row of Beams that ſupport 
the Timber-work of a Roof, 
and lie on the Top of the Wall, 
where the Entablature ought to 
be raiſed. Alſo a kind of Ter- 
raſs-Walk, or even Floor on the 


- Top of a Building; from whence 
we may take a fair Proſpe& of 


the adjacent Gardens or Fields : 
So an Edifice is ſaid to be co- 
vered with a Platform, when it 
hath no arched Roof. 

Pratonick Boprtts. See Re- 
gulay Bodies. 

Prz1aDts, the ſame with 
thoſe ſeven Stars in the Neck of 
the Bull, which are uſually thus 
called. 

Plixru, in Architecture, is 
a ſquare Piece, or Table, un- 
der the Mouldings of the Baſes 
of Columns and Pedeſtals. 

PLow, is an Inſtrument made 
of Pear-tree, uſed by Seamen to 
take the Height of the Sun or 
Stars, in order to find the Lati- 
tude: It admits of the Degrees 
to be very large, and is much 


efteem'd by many Artiſts. 
Prunus- 
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Pruons-Lixk, the ſame with 
Perpendicular. | 

PNEUMATIcks, is the Doc- 

trine of the Gravitation and 
Preſſure of elaſtick or compreſ- 
ſible Fluids. 

PNWEUMATI CX ENGINE, 
ſame with the Air Pump. 

Po ric al, Riſing and Set- 
ting of the Stars: This is pecu- 
liar to the antient poetical Wri- 
ters; for they refer the Riſing 
and Setting of the Stars, always 
to that of the Sun; and accor- 
dingly make three Sorts of Poe- 
tical Riſings and Settings. Coſmi- 
cal, Acronical, (or as ſome write 
it, Acronyctal,) and Heliacal, See 
thoſe Words. | 

Poixr, in Geometry, is that 
which is ſuppoſed to have nei- 
ther Breadth, Length, or Thick- 
neſs, but is indiviſible. 

1. The Ends or Extremities of 
Lines are Points. | | 

2. If a Point be ſuppoſed to be 
mov'd any Way, it will by its 
Motion deſcribe a Line. 

Poixr-BIAN Rx, a Term in 
Gunnery, ſignifying that a Shot 
or Bullet goes directly forward 
to the Mark, and doth not move 
in a Curve as Bombs and high- 
ly elevated Random Shots do. 

Poid r of the Compaſs, in Na- 
vigation ſignifies 11 Degrees and 
25 Minutes, or one 324 Part of 
the Compaſs : The Half of which 
is 5 Degrees and 38 Minutes, 
which they call a Half Point; 
and the half of this, which is 2 
Degrees and 49 Minutes, they 
call a Omrarter Point. 

The Seamen alſo call the Ex- 
tremity of any Promontory, 
(which is a Piece of Land run- 
ning out into the Sea) a Point; 
which is of much the ſame 
Senſe with them as the Word 
Caper 


the 
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They ſay two Points of Land 
are one in another, when the In- 
nermoſt is hinder'd from being 
ſeen by the Outermoſt. 

PorxT of Concourſe, in Opticks, 
is that Point where the Viſual 
Rays, being reciprocally inclig'd, 
and ſufficiently prolong'd, meer 
together, are united in the Mid- 
dle, and croſs the Axis. This 
Point is moſt uſually call'd the 
Focus ; and ſometimes the Point 
of Convergence. 

Porwr .of Concurrence, a Term 
in Perſpective. See Principal 
Point. 

PorxnT of Divergense. See Vir- 
tual Focus. | G 

Porxr of Diſtance, is a Point 
in the Horizontal Line, ſo far di- 
ſtant from the principal Point as 
the Eye is rempte from the 
ſame. 

Point of Sight. See Principal 
Point. 

Por vr of Incidence, in Optic ks, 
is that Point on the Surface of a 
Glaſs, or other Body, on which 
any Ray of Light falls: And 
as ſome expreſs themſel ves, it is 
that Point of the Glaſs, which a 
Ray parts from, after its Re- 
fraction, and when tis returning 
into the Rare Medium again. 

Point of Inflexiou of # Curve. 
See Inflexion. 

PooLAR DYATL e, are thoſe 
whoſe Planes are parallel to 
ſome 8 Cirele that paſſes 
thro* the Poles, or parallel to 
ſome one of the Hours; ſo that 
the Pole is neither elevated 
above, nor depreſs'd below the 
Plane ; therefore the Dial can 
have no Centre, and conſequent- 
ly its Stile, Subftile, and Hour- 
Lines, are parallsl. 'This there- 
fore will be an Horizontal Dial 
to thoſe that live under the, 
Equator or Line, 1. In 


1 
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1. In a direct Polar Dial, the 
Hour-Lines muſt be drawn all 
parallel to the Hour-Line of 
Tyelve. | 

2. The Style may be either a 
trait Pin ſer upright, or a Wire 
made to lie parallel to the Plane; 
and muſt ſtand over the Hour- 
Line of Twelve. 

3- The Length of the Plane 
may be taken in any Inches, or 
Parts of Inches, reckoning the 
Inch to be divided into 10, or 
100 equal Parts of the Style. 

4- Then for Height. 

5. As the Tangent of the Hour- 
Line 4 or 5, is to the Loga- 
rithm of their Diſtance from 
the Meridian in Inches and 
Parts: 

6. So is the Radius, to the 
Height of the Stile in Inches 
and Parts. 

7. For the Hour-Lines. 

8. As the Radius is to the Lo- 
garithm of the Stile's Height, in 
Parts of Inches : 

9. So is the Tangent of any 
Hour-Line, to the Logarithm of 
the Diſtance thereof from the 
Meridian Line. 

Pol Ax ProJEcTiON, is a Re- 
preſentation of the Earth, or of 
the Heavens, projected on the 
Plane of one of the Polar Cireles. 
Porr v, is the Property of 
the Magnet, or of a Piece of ob- 
long Tron touch'd by a Magnet, 
to point towards the Poles of the 
World. 

Polk, in Meaſuring is the ſame 
with Perch or Rod. 

Pol, in Mathematichs, is a 
Point go Degrees diſtant from 
the Plane of any Circle, and in 
a Line perpendicularly erected 
in its Centre; which Line is 
call'd the Axis And from this 
Polar Point may Circles be de- 
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ſcrib'd on the Globe or Sphere, 
as they are on the Plane from 
their Centre. | 

PoLs-Sranr, is a Star in the 
Tail of the little Bear, (a Con- 
ſtellation of 7 Stars, which is 
call'd Cynoſura,) and is very 
near the exact North Pole of the 
World. 

PorLs of 4 Glaſs, in Opticks, is 
the thickeſt Part of a Convex, 
but the thinneſt of a Concave 
Glaſs ; and if the Glaſs be truly 

und, will be exactly in the 

iddle of its Surface. This is 
ſometimes call'd, the Vertex of 
the Glaſs. © 

Pol Es of the World, are two 
Points in the Axis of the — 
tor, each 90 Degrees diſtant 
from its Plane; one pointi 
North, which therefore 1s call'd, 
the North or Ar&ick Pole; the 
other Southward, which there- 
fore is call'd, the South er Autarc- 
tick Pole. 

Whether any People live di- 
rely under the Pole or not, 
is a Queſtion; but Mr. Halley 
hath proved, that the ſolſticial 
Day under the Pole, is as hot as 
under the Equinoctial, when the 
Sun is vertical to them, or in 
their Zenith; becauſe for all 
the 24 Hours of that Day under 
the Pole, the Sun's Beams are 
inclin'd to the Horizon with an 
Angle of 23 + Degrees : Where- 
as under the Equinoctial, tho' he 
become vertical, yet he ſhines 
no more than 12 Hours, and 1s 
abſent 12 Hours. And beſides, 
for 3 Hours 8 Minutes of that 
12 Hours he is above the Hori- 
zon there, he is not ſo much 
elevated as under the Pole. 

PO LES of the Ecliptick, are 
Points in the ſolſtieial Colure 
23 Degrees and 30 Minutes di- 
| ſtant, 
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ſtant from the Poles of the 
World; and thro' theſe all Cir- 
cles of Longitude in the Hea- 
vens do pals, as the Hour-Cireles 
do thro* the Poles of the Aqua- 
tor. 

_ Porrvux, a fix d Star in the 
Twins of the ſecond Magnitude, 
Whoſe Longitude is 108 Degrees 
and 47 Minutes, Latitude 6 De- 
grees and 38 Minutes. 

Pol vAcousricks, are Inſtru- 
ments contriv'd to multiply 
Sounds, as Multiplying-Glaſſes 
150 Poly ſcopes do Images of Ob- 

8. 
Pol vED RO, the ſame with 

Polyhedron 

PoryGon, a Term in Geome- 
try, ſignifying in the general 
any Figure of many Sides and 
Angles, tho* no Figure is call'd 


by that Name, unleſs it have 


more than four or five Sides. 

1. Every Polygon may be divi- 
ded into as many Triangles as 
it hath on, 5 

2. The Angles o Pol 
taken — 225 = 
as many Right ones, except four, 
as the Figure hath Sides. 

3. Every Polygon circumſcrib'd 
about a Circle, is equal to a 
rectangled Triangle, 
whoſe Legs ſhall be the Radius 
of the Circle, and the other the 
Perimeter (or Sum of all the 
Sides) of the Polygon. 

PoLycon ExTERIOR, in For- 
tification, is the Diſtance of one 
Point of a Baſtion from the 
Point of another, reckon'd all 
round the Work. 

PoLyGon INTERIOR, is the 
Diſtance between the Centres 
of any two Baſtions, reckon'd 
all round as before. 

Poryconar NuMBERs, are 
ſuch as are the Sums or Aggre- 


one of 
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gates of Series of Numbers in 
Arithmetical Progreſſion, begin- 
ning with Unity; and ſo placed 
that they repreſent the Form 


of a Polygon. Thus, 
S of 0114 00s! 


aretriangular Numbers, becauſe 
they are the Aggregates of a 
certain Number of Points plac'd 
in the Form of Triangles, &c. 


ö 
are Quadrangular Numbers, &c. 


If the Side of a Poligonal 
Number be =», and the Num- 
ber of Angles be Sa, and the 
firſt Term =1. then the Sum of 
a Series of 'Triangular Numbers 
will be, 

Triangular” ni4-3 N +271. 


6 
Of Pentagonal, n+". 
2 


Of Hexagonal, 4n*+3n*—n. 
6 
Of Septagonal, 5n*+3n*—2n. 


6 
Of Oftogonal, 2n*4n*—7. 
2 


PoLyGram, Is a Geometrical 
Figure conſiſting of many Lines. 

PoLynzpRoOUus Picukk, in 
Geometry, is a Solid contained 
under or conſiſting of many Sides; 
which, if they are regular Poly- 
gons, all ſimiliar and equal, and 
the Body be inſcribable within 
the Surface of the Sphere, tis 
then call'd a Regular Body. See 
that Word. Por u- 


n 
I- 
d 
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PoLYNOMIAL, or Multinomial 
Roots, in Mathematicks, are ſuch 
as are compos'd of many Names, 
Parts, or Members; as a+b 
he ASE or Multiplying 
Glaſſes, are ſuch as repreſent to 
the Eye one Obje& as many. 

PoLyYsPA5Ti1UM, a Term in 
Mechanicks, the ſame with the 
Trochlea or Pullcy. 

Pox ro, in Fortification, is a 
Bridge made of Two Boats, at 
ſome Diſtance one from another, 
boch cover'd with Planks ; as 
alſo the internal Space betwixt 
them. They have Props and 
Rails on each Side; and the 
whole Structure ought to be 
ſolid, as to be able to tranſport 
the Horſe, together with Can- 
non and Baggage, as well as the 
Infantry. 

PoxT VorLanT, or the Flying 
Bridge us'd in Sieges, is made of 
two ſmall Bridges laid one over 
another, and ſo contriy'd by the 
Means of Cords and Pulleys 
placed along the Sides of the 
under Bridge, that the Upper 
can be puſh'd forwards till it 
joins the Place where it is to be 
fix d; but however the whole 
Length of both theſe Bridges 
muſt not be above four or five 
Fathom long, leſt they ſhould 
break with the Weight of the 
Men. Theſe are chiefly uſed ro 
ſurprize Outworks or Poſts that 
have but narrow Moats. 

Poxks, are ſmall Interftices, 
Spaces or Vacuities between the 
Particles of Matter that conſti- 
tute every Body, or between 
certain Aggregates or Combina- 
tions of them. / 

Mr. Boyle has written a parti- 
cular Efſay on the Poroſity of 
Bodies, in which he proves, that 
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the moſt ſolid Bodies that are, 
have ſome kind of Pores: And 
indeed, if they had not, all Bo- 
dies would be alike ſpecifically 
weighty. 

Por1ME, (Gr. T64ua) in Geo- 
metry, is a Theorem, or Propo- 
ſition ſo eaſy to be demonſtra- 
ted, that tis almoſt ſelf- evident; 
as, that a Chord is all of it with- 
in the Circle. And on the con- 
trary, they call that an Aporime, 
which is ſo difficult as to be al- 
moſt impoſſible to be demonſtra- 
ted; as the ſquaring of any aſ- 
ſign'd Portion of Hippocrates's 
Lunes was, till a little while 
ago. 

Ponis uk, Proclus and Pappus 
define this Geometrical Term to 
ſignify a kind of Theorem, 
in the Form of a Corollary, 
which 1s dependant upon, or de- 
duced from ſome other Theo- 
rem already demonſtrated. And 
tis commmonly uſed to fignify. 
ſorrc general Theorem, which 
is diſcover'd from finding out 
ſome Geometrical Place : As, for 
Inſtance: If a Man hath found 
cut by Algebra, or any ather 
Method, how to conſtruct a Lo- 
cal Problem; and from that 
Place ſo conſtructed and demon- 
ſtrated, hath deduc'd ſome ge- 
neral Theorem, that Theorem 
is by the Geometrick Writers 
call'd a Poriſme. | 

Ports Ticx MEgTnoD, in Ma- 
thematicks, is that which de- 
termines when, by what Way, 
and how many different Ways 
a Problem may be reſolved. 

Por TCutLlics, Herſe, or Sara- 
zine, in Fortification, ſignifies ſe- 
veral great Pieces of Wood laid 
or join'd acroſs one another like 
an Harſon, and ar the Bottom 
it is pointed at the End of 2 
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Bar with Iron; theſe formefly 
uſed to hang over the Gate-ways 
of fortify d Places, to be ready to 
let down in caſe of a Surprize, 
when the Enemy ſhould come 
ſo ſoon, as that there is no Time 
to ſhut up the Gates : But now 
a-days the Orgues are more ge- 
nerally uſed, as being found to 
be much better. See Orgues. 

Por rico, in Architecture, is 
a kind of Gallery raiſed upon 
Arches, where People walk un- 
der Shelter. It has ſometimes a 
Soffit or Ceiling, but is more 
commonly vaulted. Tho' the 
Word Portico be deriv'd from 
Port or Gate, yet do we call 
the whole Diſpoſition of the 
Columns in the Gallery by this 
Name. The moſt celebrated 
Portico's of Antiquity were thoſe 
of the Temple of Solomon, that 


of Athens built for the People to 


divert themſelves in, and where 
the Philoſophers held their Con- 
verſation, that which occaſion'd 
the Diſciples of Zeno to be call'd 
Stoicks from the Greek Stoa, a 
Portico, that magnificent one of 
Pompey at Rome, and that of St. 
Peter's Palace in the Vatican. 

PosrTr1oNn, or SirE, is an Af- 
fection of Place, and expreſſes 
the Manner of any Body's being 
in a Place: This therefore is not 
Place, nor indeed hath it any 
Quantity; as Sir Iſaac Newton 
well obſerves in Princip. Mathem. 
þ. 6. 

Pos trio, or the Rule of Po- 
ſition, otherwiſe called the Rule of 
Falſhood, 1s a Rule in Arithme- 
tick, wherein any Number is 
taken to work the Queſtion by, 
inſtead of the Number ſought ; 
and ſo by the Error or Errors 
found, we find the Number re- 
quired. 
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This Rule of falſe Poſition is 
of two Kinds, viz. Single and 
Double. 

Pos tiriov StncLE, is when 
there happens in the Propoſition 
ſome Partition of Numbers into 
Parts proportional, and then at 
one Operation the Queſtion 
may be reſolved by this Rule. 

Imagine a Number at plea- 
ſure, and work thefewirh ac- 
cording to the Tenor of the 
Queſtion; if it were the true 
Number, and what Proportion 
there is between the falſe Con- 
cluſion, and the falſe Poſition ; Þ 
ſuch Proportion hath the given 
Number to the Number fought : 
Therefore, the Number found 
by Argumentation ſhall be the 
firſt Term of the Rule of Three, 
and the Number ſuppoſed ſhall 
be the ſecond Term, and the 
given Number ſhall be the third 
Term. 

PosrTt1on DovBrLre, is when 
there'can be no Partition 1n the 
Numbers to make a Proportion : 
Therefore, you muſt make a 
Suppoſition twice, proceeding 
therein according to the Tenor 
of the Queſtion; and if either 
of the ſuppoſed Numbers hap- 
pens to folve the Propoſition, 
the Work is done ; but if not, | 
obſerve the Errors, and whe- 
ther they be greater or leſſer 
then the Reſolution requireth ; 
and mark the Errors aceording- 
ly, with the Signs + or —. 

Then multiply contrariwiſe 
the one Poſition by the other 
Error ; and if the Errors be 
both too great, or both too little, 
ſubſtract the one Product from 
the other, and the one Error 
from the other, and divide the 
Difference of the Products by 
the Difference of the Errors. 
But, 
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Zut, if the Errors be unlike, 
as the one +, and the other —, 
add the Products, and divide the 
sum thereof by the Sum of the 
Errors added together: For the 
Proportion of the Errors, is the 
ſame with the Propertion of the 
Exceſſes or Defe&s of the Num- 
bers ſuppoſed, to the Numbers 
ſought, | | 
osrTIvE QuanTITIES, in 
Algebra, are ſuch as are of a 
Real and Affirmative Nature, 
and either have, or are ſuppoſed 
to have the Affirmative or Poſi- 
tive Sign + before them, and tis 
always uſed in Oppoſition to the 
Negative Quantities, which are 
defective, and have this Sign — 
before them. 

PosTERx, in Fortification, is a 
Falſe-Door uſually made in the 
Angle of the Flank, and of the 
Curtain, or near the Orillon, for 
private Sallies. 

PosTicum, is the Poſtern- 
Gate, or Back-Door of any Fa- 
brick. 

Pos r vr AT Es, or DEMANDS, in 
Mathematicks, Gt. are ſuch eaſy 
and ſelf-eyident Suppoſitions, as 
need no Explication or Illuſtra- 
tion to render them intelligi- 
ble. As, 

That a Right Line may be 


drayyn from one Point to another. 


That a Circle may be deſcribed 
on any Centregiyen, of any Mag- 
nitude, & c. 

Por Axs, er Por Eck, a Part 
of a Watch; ſee under Bal- 
lance. 

Powers, in Algebra, are Num- 
bers ariſing from the Squaring or 
Multiplication of uy Number 
or 9 by it ſelf, and then 
that Produ& by the Root or 
firſt Number again; and this 
third Product by the Root again; 
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and ſo on ad infinitum; as 2, 4. 
8, 16, 32, 64, 128, 256, Ce. 
Where 2 is called the Root or 
firſt Power, 4 is the Square or 
ſecond Power, 8 is the Cube or 
third Power, 16 the Biquadrat 
or fourth Power, &:. And theſs 
Powers in Letters or Species, are 
expreſs d by repeating the Root 
as often as the Index of the 
Power expreſſes; thus, 4 is the 
Root or firſt Power, 44 the 
Square or ſecond Power, 4 4 4 
the Cube, 4444 the Biquadrate 
or fourth Power. And to ayoid 
the Tediouſneſs of repeating the 
Root ſo often when the Powers 
are high, we only put down the 
Root with the Index of the 
Power over it, thus; 4“, that is 
the ninth Power of 4; 65, 494, 
are the ſixteenth and the ninety- 
fourth Powers of ö. 

Powzr of an HypzrBora, is 
the 16th Part of the Square of 
the Conjugate Axis, or the 
+ Part of the Square of the 
Semi-conjugate Axis; or it is 

ual to a Rectangle under the 
of the Tranſverſe Axis, and 
Part of the Sum of the Trans- 
verſe Axis, and Parameter. 

3. Potvers of Lines, or Ge 
ties, are their Squares, Cubes, 
Sc. or other Multiplications of 
the Parts into the Whole, or of 
one Part into another. 

Practices, in Arithmetick, 
is a Rule which expeditiouſly 
and commodiouſly anſwers Que- 
ions in the Rule of Three, when 
the firſt Term is 1, or Uvity; 
and tis ſo call'd from its Rea- 
dineſs in the Practice of Trade 
and Merchandize. 

Paxcesston of the 


inov. 


Becauſe in reality the Axis of the 
Earth doth a little vary from ſueh 
an exact Paralleliſm, and doth nos 

U point 


. 
point always preciſely to the 
{ame Star when it is in the ſame 


Place: Hence it happens that 
the Equinoctial Points, or the 


common Interſection of the 
Equator and Ecliptick, do re- 
trocede or move backward 
from Eaſt to Weſt, about 50 Se- 
conds each Year; and this Mo- 
tion backwards is by ſome call'd 
the Receſſion of the Equinox, by 
others the Retroceſſion ; and the 
adyancing of the Equinoxes for- 
ward by this Means 1s called the 
Preceſſion of them. | 

_ Px8LVvDE, in Muſick, ſignifies 
any Flouriſh, that is introductory 
to Muſick which is to follow 
after. 

Palks T's Car, a Term in 
Fortification. See Bonnet a Pre- 
Fre. 

To prick the Chart 


Pick. 
or Plot at Sea, ſigniſies to make a 
Point in their Chart whereabout 
the Ship is now, or 1s to be at 
ſuch a Time, in order to find 
— Courſe they are to ſteer, 

Co 

PIM ART PLANETS, are thoſe 
Six that revolve about the Sun, 
vic. Mercury, Venus, the Earth, 
Mars, Fupiter, and Saturn. 

Pains Ficurs, is that which 
cannot be diyided into any other 
Figures more ſimple than it ſelf ; 
as a Triangle in Planes, the Py- 
ramid in Solids : For all Planes 
are made of the Firſt, and all Bo- 
dies or Solids compounded of the 
Second. . _ : 

Pank NumMBers, in Arith- 
metick, are - thoſe made only 
by Addition, or the Colle&ion of 
Unites, and not by Multiplica- 
tion: So an Unite only can 
meaſure it; as 2, 3, 4, 5, Cc. 


and is by ſome call d a Simple, 


and by others an Ucon pound 
Number. : 
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PRIME VER TICALS, of 
Direct, Eref, North or South 
Dials, are thoſe whoſe Planes 
lie parallel to the Prime Verti- 
cal Circle, which is that per- 
pendicular to the Horizon, and 
Pane thro* the Eaſt and Weſt 

oints of it. 

Pa1M1nG-IRon, is a ſmall 


ſharp Iron which is thruſt into 


the Touch-hole of a Great Gun, 
and pierces into the Cartridge 
that holds the Powder or Touch- 
Powder to fire off the Piece. 

PIM Uu Moik E, in the Pto- 
lemaick Aſtronomy, is ſuppos'd to 
be a vaſt Sphere, whoſe Centre 
is that of the World, and in 
Compariſon of which the Earth 
is but & Point: This they will 
have to contain all other Spheres 
within it, and to give Motion 
to them, turning it ſelf and all 
of them quite round in twenty 
four Hours. | 
_ Prxinciear Ray, in Perſpe- 
Hive, is the perpendicular one 
which goes from the SpeGator's 
Eye to the yertical Plane, or the 
Picture. And the Point where 
this Ray falls on the Picture, 
is called from hence, the 

Paix cipAL Point, and is that 
Point of the Picture wherein a 
Ray drawn perpendicular to it 
cuts it. | 

Pr1$M, is a ſolid Figure, con- 
tained under ſeyeral Planes, 
whoſe Baſes are Polygons, equal, 
parallel, and alike ſituated. 

I. Priſm, in Opticks, is a Glaſs 
bounded with two. equal and 
parallel criangular Ends, and 
three plane and well poliſh- 
ed Sides, which meet in three 
Parallel Lines, running from 
the three Angles of one End, 
to thoſe of = other, and is 
uſed in Opticks to make many 

| noble 
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noble and curious Experiments 
about Light and Colours : For the 
Rays of the Sun falling upon it 
at a certain Angle, do cranſmit 
thro* it a Spectrum or Appea- 
rance, colour'd like the Iris or 
Rainbow in the Heavens. 

2. The Surface of a Right 
Priſm, is equal to a Parallelo- 
ram of the ſame Height, hayin 
or its Baſe a Right Line equa 

to the Periphery of the Priſm. 

3- All Priſms are to one ano- 
ther in a Ratio compounded of 
their Baſes and Heights. 

4. All like Priſms are to one 
another in the Triplicate Ratio 
of their anſwerable Sides. 

5- A Priſm is the Triple of a 
Pyramid of the ſame Baſe and 
Height. 

ParsMord, is a ſolid Figure, 
contained under ſeveral Planes, 
whoſe Baſes are Rectangular 
Parallelograms, parallel and a- 
like ſituate. | 

PROBLEM, is a Propoſition 
which relates to Practice; or 
which propoſes ſomething to be 
done: As to make a Circle paſs 
through three given Points not 
lying in a Right Line; to find 
the Compaſs, Ec. | 

Propuce, a Term in Geo- 
metry, ſignifying to continue a 
Right Line, or draw it out far- 
ther, till it have any aſſigned 
Length. 

Propvucr, is the Quantity ari- 
ſing from, or produced by the 
Multiplication of 2 or more 
Numbers, Lines, Sc. into one 
another; thus, if 6 be multiplied 
by 8, the Product is 48. In Lines, 
'tis always, (and ſometimes in 
Numbers,) call'd the Re#angle 
between the two Lines that are 
mulrtiply*d one by another. See 
Rectangle. 
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Prorits, in Architecture, ts 
the Contour, or Out-line of any 
Member, as that of the Baſe, 
a Cornice, or the like. Or it is 
more properly a Proſpect of any 
Place, City, or Piece of Archi- 
tecture, viewed Side-ways, and 
expreſs d accord ing to the Rules 
of Perſpective. 

PROGRESssION ARITHMETICAL» 
See Arithmetical Progreſſion. 

ProGrEssron GEOME TRICAL, 
or Geometrical Proportion continu'd, 
is when Numbers, or other 
Quantities, proceed by equal 
Proportion or Ratio's, (properly 


called, ) that is, according to one 


common Ratio whether Increa- 
ſing or Decreaſing. As | 

1. 2, 4, 8, 16, 32, 64, Ge. 

2. If there are never ſo many 
continual Proportionals, the Pro- 
duct of any two Extremes is 
equal to the Product of any two 
Means that are equally diſtant 
from the Extremes, as alſo to 
the Square of the Mean, or 
middle Term, if the Number 
of the Terms be odd. 

3. If the firſt and laſt Terms, 
and the Ratio in any Geometri- 
cal Progreſſion be given, and 
the Sum of all the. Terms be 
required, multiply the ſecond 
and laſt Terms together, and 
from the Product ſubſtra the 
Square of the firſt Term; and 
then divide the Remainder by 
the Difference between the firit 
and ſecond Term, and the Ouo- 
tient will be the Sum of all the 
Terms. = 

4. Any infinite Series of Frac- 
tions decreaſing according to the 
Proportion of the Denominator 
of the laſt Term, and having a 
common Numerator leſs by an 
Unite than the Denominator of 
the laſt Term, is equal io Unity. 

U 2 
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Paojscrilks, are ſuch Bodies 
as being put into a violent Mo- 
tion by any great Force, are 
then caſt off or let go from 
the Place where they received 
their Quantity of Motion, and do 
afrerwards move at a Diftance 
from it; as a Stone thrown out 
of ones Hand by a Sling, an 
Arrow from a Bow, a Bullet 
from a Gun, Oc. | 

1. The Line of Motion which 
a Body projected deſcribes, ab- 
ſtracting from the Reſiſtance 
of the | Ar! wen is, as bath been 
proved by Gailiens, and many 


others; and particularly by Sir | 


Iſaac Newton, Propofition 4, 
Cor. 1. of his Second Book, the 
Curye of a Parabola, which 
Line is alſo deſcribed by every 
deſcending Body. He ſhews alſo, 
that if the Line of Direction of 
the Projectile Motion of any Bo- 
dy, the Degree of its Velocity, 
and at the Beginning, the Re- 
ſiſtance of the Medium bein 
2 the Curve which it wil 
eſcribe may be diſcover'd, and 
Vice Verſa. He ſaith alſo in Schol. 
Prop. X. Lib. 2. that the Line 
which a Projectile deſcribes in a 
Medium uniformly reſiſting the 
Motion, rather approaches to 
any Hyperbola than a Parabola. 
2. The Horizontal Diſtances of 
Projections made with the ſame 
Velocity at ſeyeral Elevations of 
the Line of Direction, are as the 
Sines of the Double Angles of 
Elevation. | 
3. The Velocities of Projectiles, 
in the ſeveral Points of a Curve, 
are as the Lengths of the Tan- 
ents to the Parabola in thoſe 
N intercepted between any 
two Diameters: And theſe again 
are as the Secants of the An- 
gles, which thoſe Tangents con- 


— 
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tinu'd make with the Horizon · 
tal Line. 

4. If AGK be a Curve of the 
Hyperbolick Kind one of whoſe 
Aſymtotes is NX, perpendicular 
to the Horizon A X, and the 
other MX inclin'd to the ſame, 
where VG is reciprocally as 
D N* whoſe Index is 1: This 
Curve will nearer repreſent the 
Path of a Projectile thrown in 
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the Direction AH in our Air, 
which may be taken as a Uni- 
form Medium, reſiſting Bodies 
as the Squares of their Veloci- 
ties, than a Parabola which is 
only deſcrib'd by a Projectile, 
where there is no Medium re- 
fiſting its Motion. Sir Iſaac New- 
ton in the 2d Book of his Princi- 
pia, ſays indeed, That theſe Hy- 
perbola's are not accurately rhe 
Curves that a Projectile makes 
in the Air; for the true one is 
a Curve, which about the Ver- 
tex is more diſtant from its Aſym- 
totes, and in thoſe Parts re- 
mote from the Axis approaches 
nearer to the Aſymtotes than 
theſe Hyperbola's; but in Prac- 
tice theſe Hyperbola's may be 
us'd inftead of theſe more com- 
pound ones. And if a Body be 
projeQed from the Place A, ac- 
cording to theRight Ling dan) 


re 
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AI be drawn parallel to the 
Aſymtote MX, and GT iis a Tan- 

nr to the Curye, (in the Ver- 
tex:) Then the Denſity of the 
Medium in A will be reciprocally 
as the Tangent A H, which if 
it had been a ſtanding Quantity, 
the Medium — have had 
a given Denſity as our Air may 
be {aid to have, ſo far as Projec- 
tiles can move in it, and the 
Body's Velocity will be as 


* 1 and the Reſiſtance 


thence to Gravity, as 4 H to 
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PrxojecTiON of the Spbere in 
Plano, 1s a true Geometrical De- 
lineation of the Circles of the 
Sphere, or any aſhgn'd Parts of 
them, upon the Plane of ſome 
one Circle; as on the Horizon, 
Meridian, Equator, Tropick, 
Oc. | 

ProjucTion (MonsTROVWs ) 
of an Image, in Perſpective, is 
the Deformation of an Image on 
a Plane, or the Superficies of 
ſome Body, which ſcen at a cer- 
tain Diſtance will appear for- 
mous. 

If it be required to delineate a 
monſtrous Projection on a Plane, 
Proceed thus. 

1. Make a Square 48CD (call'd 
the Craticular Prototype) of a Big- 
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neſs at pleaſure, and divide the 
Side AB into a Number of equal 
Parts, that ſo the ſaid Square 
may be divided into a Number 
of Areola's, or lefſer Squires. 

2. In this Square let the Image, 
to be repreſented deform'd, be 
drawn. 

3. Draw the Line ab, AB, and 
divide it into the ſame Num- 
ber of equal Parts, as the Side 


b 


of v 
of the Pratotype AB is divided 
into. 

4. In E, the Middle thereof, 
erect the Perpendicular EV, fo 
much the longer, as the Defor- 
mation of the Image is to he 
greater. 
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5. Draw VS perpendicular to 
EV, ſo much the leſs in Length, 
as you would have the Image 
appear more deform'd, 7 

6. From each Point of Divi- 
ſion draw Straight Lines to V, 
and join the Points 4 and S, as 
alſo the Right Line 48. 

7. Thro' the Points d, e, f, g, 
draw Right Lines parallel to 4 h. 
Then will abed be the Space that 
the Monſtrous Projection is to be 
delineated in, call'd the Crati- 
cular Ectipe. | | 

8. In every Areola, or ſmall 
Trapezium of this Space a bed; 
let there be drawn what appear 
delineated in the Correſpondent 
Areola of the Square ABCD, and 
by this Means you will obtain a 
Deforn d Image, which will ap- 
pear formous to an Eye diſtant 
from it by the Length FV, and 
raiſed above it the Height VS. 

9. -It will be very diverting to 
manage it ſo, that the Deform'd 
Image does not repreſent a mere 
Chaos; but ſome other Image 
different from it, which by this 
Contrivance ſhall be deformed. 
As I have ſeen a River with 
Soldiers, Waggons, &c. marching 
along the Side of it; ſo drawn, 
that when it is look'd at by an 
Eye in the Point &, appears to 
be the Satyrical Face of a 
Man. ( 

Io. An Image may be de- 
form'd mechanically, if you 
place the Image, having little 
Holes here and-there made in 
it with a Needle or Pin, again 


'a Candle or Lamp, and obſerve: 


where the Rays going thro” 
theſe little Holes fall on a Plane, 
or Curve-Superficies ; for they 
will give the Correſpondent 
Points of the Image deform'd, 
by which Means the Deforma- 
Kon may be compleated. 
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To draw the Deformation of an 


Image upon the Convex-Surface 
of a Cone. 


From the laſt Problem it is 
maniteſt enough, that all that is 
to be done here, is to make the 
Craticular Efype in the Superfi- 
cies of the Cone, which ſhall ap- 
pear to an Eye duly placed 
over the Vertex of it, equal to 
the Craticular Prototype. There- 
fore, 

I. Let the Baſe ABCD of the 
Cone, ( Fig. 1.) be divided by 
Diameters into any Number of 
equal Parts; that is, let the Pe- 


riphery be thus divided. 
i. 
0 2 
A B 
D 


2. Likewiſe let ſome one Ra- 
dius be divided into equal Parts, 
and thro* each Point of Divi- 
ſion draw Concentrick Circles. 
And thus ſhall the Craticular Pro- 
totype be made. 8 

3. With the Double of the 
Diameter AB, as a Radius, de- 
ſcribe the Quadrant EFG, (Eg. 2. 
ſo that the Arch EG may be e- 


qual to the whole Periphery; 
then this Quadrant foldedrightly 


up 


4 
| 
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up, will form the Superficies of more deceived, if from conti- 


a Cone, whoſe Baſe is the Circle 
ABCD. ; 

4. Divide the Arch 4B into 
the ſame Number of equal Parts, 


| as the Craticular Prototype is di- 


vided into, and draw Radii 
from each of the Points of Di- 
viſion. 

5. Produce GF to I, ſo that 
FI=FG, and from the Centre I, 
with the Radius IF, draw the 
Quadrant FKH, and from I to E 
draw the Right Line IE. 

6. Divide the Arch XF into 
the ſame Number of equal Parts, 
as the Radins of the Craticular 
Prototype is divided into, and 
draw Radii thro* each of the 
Points of Diviſion from the Cen- 
tre I, meeting EF in 1, 2, 3, &c. 

7. Finally, from the Centre F 
with the Radii, Ft, Ez, Ez, Oc. 
deſcribe Concentrick Arches. 
Thus will you have the Craticu- 
lar Eaype, whereof each Areola 
will appear equal to one ano- 
ther. 

8. Therefore, if what is deli- 
neated in every Areola of the 
Craticulay Prototype be transferr'd 
into the Areola's of the Craticular 
ERype, the Image will be de- 
formed ; but the Eye being duly 
raiſed over the Vertex of the 
Cone will perceiye it formous. 

9. If the Chords of the Qua- 
drants be drawn in the Craticular 
Prototype, and Chords of their 
fourth Part in the Craticular 
E#ype, all Things elſe remaining 
the ſame; you will have the 
Craticular Edype in a Quadran- 
gular Pyramid. And from hence 
you may learn how to deform an 
Image in any other Pyramid, 
whoſe Baſe is any Regular Po- 
lygon. ; 

10. Beeauſe the Eye will be 


guous Objects it cannot judge of 

the Diſtance of the Parts of the 

Deformed Image: Therefore, 

theſe kind of Deformed Images 

_ be looked at thro' a ſmall 
ole. 


To delineate a Figure in an Hori- 
zontal Plane, which ſball appear 
by Reflexion on a Cylindrical Spe- 
culum ſtanding on that Plane, 
like a Square divided into many 
little ſquare Areola's. 


1. About AB, (Fig, 2.) the Dia- 
meter of the Cylindrical Specu- 
lum, deſcribe a Circle equal 
to the Baſe of the Cylinder. 

2. Take the Point O under the 
Eye, and draw the Tangents 
OC, OB; becauſe no Ray re- 
flected from the Speculum be- 
yond them, will fall upon the 
Eye Likewiſe the Right Lines 
OB, OC, may be ſo drawn, as to 


Fig. Is 


cut the Circle; ſince what are 
perceived by the Tangents, will 
not be diſtin& enough. 

3- Join the Points of Contact, 
or Interſection, C, B, by a Straight 
Line CB, which mutt be taken 
for the Side of the ve mg ap- 
pearing in the Speculum. Be- 
cauſe the Image appears in a 
Cylindrical Speculum between 
the Centre and the Superkh- 
cies. 

4. Divide CB into any Num- 
ber of equal Parts; and from 
every of the Points of Divi- 


4 lion 
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fron, 1,2,3, &c. draw Right Lines 
On, O2, Oz, Sc. to the PointO 
under the Eye. 


Let the Radii OH, OI, be 
reflected to the Points F, G, &#c. 
that is, let HF, IG, be the Re- 
flexion of O 1, O2, Sc. 

6. Upon the indefinite Right 
Line M9 raiſe the Perpendicu- 
lar MP, equal in Length to the 


Height of the Eye. 
transfer the 


7. From MA to ©, 
Line OH, and at O raiſe the 


Perpendicular QR, which let 

be equal to the Side of the Square 

appearing in the Speculum, and 
7 | P 


| 


1 H H 1 Q N 
diride the ſame into the ſame 
Number of equal Parts, as that 

Side is divided into. ; ; 
3. Thro' every Point of Di- 
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viſion, 1,2,3, Ge. draw the Right 
Lines, P.I, P. II, P. III, &e. 

9. From L to I, II, III, &c. 

9 the Ri Lines LI, 
, LIII, &c. | to OI, OI 
£11, &c. s SW, 

10. After the ſame Manner, 
let the Lines, HF, 1G, &c. be 
divided; and thro' the Points of 
Diviſion of the ſame Order draw 
Curyes ; Or, fince there is no 
Need of very t Accuracy 
in theſe Caſes, draw Circular 
Arches thro' three Points, as is 
done in the Figure. 

I ſay the Figure STFG A, 
being erected upon the Circle 
ACDB, will appear in the Cy- 
lindrical Speculum, as a Square 
divided into ſeyeral equal ſquare 
Areola's. Whence, if a Square 
be made, whoſe Side is equal 
to QR, and the ſame be divided 
into equal Areola's, and in the 
ſame be painted any Image, and 
then what Is in every Areola of 
it be transfer'd in the correſ- 

ndent Areola's of the deform'd 

uare, that deform'd Image 
will by Reflexion appear for- 
mous the Cylindrical Spe- 
culum. | | 
To delineate a deform'd Figure 
upon an Horizontal Plane, that 
ſball appear. formous by the Re- 
flexion of a Conical Speculum to 
an Eye over the Vertex. 


I. The Image to be deform'd 
muſt be delineated in a Circle, 
equal to the Baſe of the Conical 
Speculum, and the Periphery 


muſt þe divided into equal Parts 
by the Diameters, 4d, be, ef, 
| 6 
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ht er. and the Radii Ob, Oc, Od, 
c. into equal Parts Oa, 1. 2, 2.3. 
e. N&c. by Concentrick Circles. 
I, 2. To get the Points I, II, III, 
, Kc. in the Plane that the Cone's 


Baſe ſtands upon, which are ſeen 
by reflected Rays within the 
Speculum at the Points, x, 2, 3, 
&c. make a Right-angled Tri- 
angle, AOE, whoſe Baſe OE is 


equal to the Radius of the 8 
alto 


0 culum, and Altitude AO equal t 

ehe —_ of the Speculum, that 

Ii equal to its Axis. And in 40 

F produced take AB equal to the 
Height of the 5 

J 3- To every of the Points 1, 

£0 2+ 3» Ec. of Diviſion from the 

c Point B, wherein the Eye is ſup- 

4 pos'd, draw the Right Lines, 

e Bl, B2:, B3, Ec. 

13 

| B 

e 

t 

* 
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4. Becauſe theſe are the re- 
flected Rays by which the Points 
1, 2, 3, Se. are ſcen, and AE 
is the Interſe&ion of the Plane 
of Reflexion and the Speculum, 
make the Angles I. DE, II. CE, 
equal to the Angles BDA, BCA, 
Sc. then ſhall D. I, C. II, &c. 
be the Rays of Incidence : Con- 
ſequently 1. II, &c. the radiating 
Points which are ſeen by Re- 
I dexion, in 1, 2, 3, Cc. 
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5. Therefore produce the 
Radij Oz, Ob, Oc, &c. in the 
Craticular Prototype, and transfer 
in them the Diviſions O. I, O. Il, 
O. Ill, &c. And laſtly draw Con- 
centrick Cireles from the Point 
O, and thus will you have the 
Craticular Ectype. | 

6. Therefore if in eyery of its 
Areola's you depi& what you 
find in the correſpondent Areo- 
la's of the Craticular Prototype, 
you will haye a deform'd Figure, 
which will appear formous by 
Reflexion, to an Eye duly plac'd 
oyer the Vertex of the Cone. 


To delineate a deform'd Image upon 
a Plane, that ſball appear for- 
mous by Reflexion 10 an E 
placed over the Vertex of a Pyra- 
midal Speculum. 


For Example. Let it be requir'd 
to delineate a deform'd Image, 
which will appear formous by 
the Reflexion of a Quadrangu- 
lar Pyramid. 

1. In this Caſe, the Image to 
be deform'd, is to be delineated 
in the Square ABCD, equal to 
the Baſe of the Speculum, whoſe 
Perimeter muſt be divided into 
equal Parts by Diagonals, from 
the Centre E; and alſo by Righr 


Lines, biſecting the Sides 4B, 
BC, &c. Moreover, the Lines 
EL, EB, muſt be divided into 


any Number of equal Parts; ſo 


that Lines drawn thro*' the Points 
of Diviſion, which are parallel 
to the Sides of the Baſc, may 
include the Craticular Prototype. 
2+ Now, 
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2. Now, ſince the Section of 


the Speculum thro* the Axis, and 
the Right Line ELdrawn in the 
Baſe, is aRight-angled Triangle; 
and every Point of Diviſion of 
the Craticular Prototype, is in the 
reflexed Ray, after the very 
ſame Manner as in the laſt Pro- 
blem are found the Points 1, II, 
III, Sc. of the Axis LE, of the 


Triangle BEC, to be reflected: 
Which being given, the Trian- 
gle itſelf may be made. 
3. Laſtly, What elſe is to be 
done, muſt be proceeded with, 
as in the laſt Problem. | 
Note, Deform'd Images, that 
are made by Means of Pyrami- 
dal Speculums, are more divert- 
ing than thoſe made by others. 
Becauſe theParts of theDeform'd 
Image being disjoin'd, any others 
may be painted between them, 
forming one and the ſame con- 
tinuous Thing with them without 
the Speculum, which 1n the Spe- 
-culum-w1ll not be ſeen. 
ProJecTuRE, In Architec- 
ture, fenifcs the Prominency or 
Emboſſment, which the Mould- 
ings, and other Members have, 
beyond the naked Wall ; and is 
always in Proportion to its 
Height. The Word is alſo ap- 
ly'd ro Galleries, Balconies, 
E. which jett beyond the Face 
of the Wall. 
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ProLa TE SexeRO1D, Is a Solid 
produced by the Revolution ofa 
Semi-Ellipſis about its longer 
Diameter or Axis; but if a So- 
lid be form'd by the Reyolution 
of a Semi-Ellipfis about its 
ſhorter Diameter, tis then call'd 
an Oblate Spheroid : And of this 
Figure is the Earth we inhabit, 
and perhaps all the Planets are 
ſo too, having their Equatorial 
Diameter longer than their 
Polar. 

PromonToRyY, is an Hill or 
high Land running out into the 
Sea, the Extrefnity of which 
towards the Sea, is uſually call'd 
a Cape, or Headland. 

PROPORTION, 

1. Magnitudes are ſaid to have 
Proportion to each other, which 
being multiply'dcan exceed one 

2. Magnitudes are ſaid to be 
in the ſame Ratio, the firſt to 
the ſecond, and the third to the 
fourth, when the Equimultiples 
of the firſt and third, com- 
pared with the Equimultiples 
of the ſecond and fourth, accord- 
ing to any Multiplicatiom what- 
ſoever, are either both together 

reater, equal, or leſs, than the 
ä of the ſecond and 
fourth, if thoſe be taken that 
anſwer each other. 

That is, if there be four Mag- 
nitudes, and you take any Equi- 
multiples of the firſt and third, 
and alſo any Equimultiples of 
the ſecond and fourth. And if 
the Multiple of the firſt be 
greater than the Multiple of the 
ſecond, and alſo the Multiple of 
the third greater than the Mul- 
tiple of the fourth - Or, if the 
Multiple of the firſt be equal to 
the Multiple of the ſecond ; and 
alſo the Multiple of the third 


equal 
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equal to the Multiple of the 
fourth: Or, laſtly, if the Mul- 
tiple of the firſt be leſs than the 
Multiple ofthe ſecond ; and al- 
ſo that of the third leſs than that 
of the fourth; and theſe Thin 
happen according to every Mul. 
tiplication whatſoever; then the 
four Magnitudes are in the ſame 
Ratio, the firſt to the ſecond, as 
the third to the fourth. 

3. Magnitudes that have the 

ſame Proportion, are called Pro- 
portionals. 
Expounders uſually lay down 
here that Definition which Euclid 
has — for Numbers only, in 
his ſeventh Book, viz. That 

Magnitudes are ſaid to be 
Proportionals, when the firſt is 
the ſame ages 1" of the 
ſecond, as the third is of the 
fourth, or the ſame Part, or 
Parts. 

But this Definition appertains 
only to Numbers and Commen- 
ſurable Quantities ; and ſo ſince 
it is not univerſal, Exclid did 
well to reject it in his 5th Ele- 
ment, Which treats of the Pro- 
perties of all Proportionals ; 
and to ſubſtitute another general 
one, agreeing to all Kinds of 
Magnitudes. In the mean Time, 
Expounders yery much endea- 
your to demonſtrate the Defini- 
tion here laid down by Euclid, 
by the uſual received Defini- 
tion of Proportional Numbers ; 
but this much eaſier flows from 
that, than that from this. 

1. If there are four Quantities 
proportional as 4, ea, b, eb, then 
they will be alſo Proportional. 

I. Inverſly, ea:azeb:b. 

2. Alternately, a:b::ea: eb. 

3. C:mpoundedly, f 

a Tea ea: Hebe eb, 
4+ Converſiy, a4-eara;:b4reb:b. 


: 2 4--b : eanpeb, 

7: By a Dialepſis 

a : ea :a—b::ea—eb. 

2. If in two Rows of Propor- 
tionalsa:ea::b:eb, and ea : o:: 
eb : ob. then by ordinate Proportion 
of Equality, a o: b: ob. But if 
they are diſorderly placed, viz. 
04 :ea ::0b:eb, and ea: a: cob: 
ob: then 04a: 4 ::eobzeb, If 
there are two Rows of Propor- 
tionals a: ea: b: eb c od: 
od : then ſhall aXc: ea Ng bxd : 
ebXod. All theſe are manifeſt by 
comparing the Rectangles of the 
Means, and Extremes, or by 
dividing the Conſequents by their 
Anrecedents. 

ProPoR TIONAL SCALES, ſome- 
times alſo call'd Logarithme- 
tical, are only the Artificial 
Numbers or Logarithms placed 
on Lines, for the Eaſe and Ad- 
vantage of multiplying, divi- 
ding, extracting Roots, &c. by 
the means of Compaſſes, or by 
Numbers, as they are call'd by 
Mr. Gunter; but made Single, 
Double, Triple, or Quadruple ; 
beyond which they ſeldom go. 

ProroRTIoNAL Spiral Lines. 
See Spiral Lines. 

ProsTAPHERESTS, In Aſtro- 
nomy, isthe ſame with the Equa- 
tion of the Orbit, or ſimply the 
Equation ; and is the Difference 
berwen the true and mean Mo- 
tion of a Planet. The Angle al- 
ſo made by the Lines of the 
Planets mean and true Motion, 
is call'd the Proftaphereſis. 

PxorRAcridc-Pix, is a fine 
Needle faſtned in a Piece of 
Wood, Ivory, &c. uſed to prick 
off any Degrees and Minutes 
from the Protractor. Pro- 


— — , 


—— — — AOL ir tg nh 0 ces 


| 

| 

il 

| 

| 

: 
3 
| 
'S 


PI 


PaoraaAc ron, is an Inſtru- 
ment uſed in Surveying: It is 
commonly made of a well po- 
liſhed thin Piece of Braſs, and 
conſiſteth of a Semi-Circle di- 
vided into Degrees, and a Paral- 
lelogram with Scales upon it, 
and may be of any Bigneſs de- 
far'd. | | 

Its Uſe is chiefly to lay down 
an Angle of any 5 Quan- 
rity of Degrees: Or, an Angle 
being protracted, to find the 
Quantity of Degrees it eontains 
readily; which is of great uſe 


in plotting, and ma ing of 


Draughts, c. 
PsEU Des TELILA, in Aſtrono- 
my, ſignifies any Kind of Co- 
met or Phænomenon newly ap- 
pearing in the Heavens like a 
Star. \ 
 ProLEMaick Syſtem of the Hea- 
vent, was that invented by Ptole- 
my; in which he ſuppoſes the 
Earth immoyeable any Way in 
the Centre of the Univerſe, 
round about which the Moon 
fart moves in a Circle; next 
her Mercury, then Venus : Above 
whom moves the Sun, then 
Mars; above him Fupiter, and 
laſt of all Saturn, all in the Zo- 
diack from Weſt to Eaſt. Above 
Saturn he places the Sphere of 
thefixed Stars, which he ſuppo- 
ſes to move ſlowly alſo, from 
Eaſt to Weſt, on the Poles of the 
Ecliptick. While the fixed Stars 
themſelves, and all the Planets, 
move from Eaſt to Weſt on the 
Poles of the Equator, in the 
Space of a natural Day or 24 
Hours. This vulgar Syſtem of 
Aſtronomy, (in which I omit to 
mention the Epicycles and De- 
ferents, &c. with which they en- 
deayour'd to ſolve the Phæno- 
mena which did almoſt all of 
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them contradi& this Scheme) 
was plainly overturned and refu- 
ted as ſoon as ever the uſe of the 
Teleſcope acquainted us with 
the Phaſes of Venus and Mercury ; 
for from thence it was apparent, 
that their Orbits included the 
Sun, and therefore by Degrees 
it came to be quite diſuſed, 

PuLLEy, is a little Wheel 
moveable about its Axis, over 
which goes a Drawing-Rope, 

1. In ſeveral Caſes where the 
Axis in Peritrochio cannot con- 
veniently be applied, Pulleys 
muſt be made uſe of to raiſe 
Weights : A Machine made by 
combining ſeveral of them, lies 
in a little Compaſs, and is eafily 
carry'd about, if the Weight be 
fix'd to the Pulley, ſo that it 
may be drawn up along with it: 
Each End of the Drawing or 
Running-Rope ſuſtains half the 
Weight; therefore when one 
End is fixed, either to a Hook, 
or any other Way, the moying 
Force or Power applied to the 
other End, if it be equal to half 
the Weight, will keep the Weight 
in Aquilibrio. 

2. Several Sheaves may be 
joined in any Manner, and the 
Weight be fixed to them; then 
if one End of the Rope be fixed, 
and the Rope goes round all 
thoſe Sheaves, and as many 
other fixed ones as is neceſſary, 
a great Weight may be raiſed 


by a ſmall Power: In that Caſe, 


the greater the Number of 


Sheaves fixed in a moveable Pul- 


ley, or of moyeable Wheels are 
(for the fixed ones do not change 
the. Action of the Power,) ſo 
much may the Power be leſs, 
which ſuſtains the Weight; 
and a Power which is to the 
Weight as the Number one to 

twice 
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twice the Number of the Sheayes 
will ſuſtain the Weight. 

PuLss, by the Mathematical 
Jaturaliſts, is the Term uſed 
for chat Stroak with which any 
Medium is affected by the Motion 
of Light, Sound, cc. 

And Sir Iſaac Newton, de- 
monſtrates, Lib. 2. Prop. 48. Prin- 
cip. that the Velocities of the 
Pulſes, in any elaſtick fluid Me- 
dium, (whoſe Elaſticity is pro- 

ortionable to its Denſity,) are 
in a Ratio, compounded of half 
the Ratio of the Elaſtick Force 
directly, and half the Ratio of 
the Denſity inverſly. So that in 
« Medium, whoſe Elafticity is 
equal to irs Denſity, all Pulſes 
will be equally ſwift. 

PuLs1on, is the driving or 
impelling of any Thing forward. 

Puxcnuins, in Architecture, 
are ſhort Pieces of Timber pla- 
ced to ſupport ſome conſiderable 
Weight: They commonly ſtand 
upright between the Poſts, and 
are ſhorter and lighter than ei- 
ther the Principal Poſts or Prick- 
Poſts. Thoſe that ſtand on each 
Side of a Door are call'd Door- 
Punchins. 

PuxcTATED HyPERBOLA, Is 
any Hyperbola whoſe Oyal Con- 
jugate is infinitely ſmall, that is, a 


Point. 

Puxcruux ForRmaTuUum ſeu 
GexnzrATUM, in Conicks, is a 
Point determined by the Inter- 
ſe&ion of a Right Line drawn 
thro* the Vertex of a Cone to a 
Point in the Plane of the Baſe, 
with the Plane that conſtitutes 
the Conick Section. See De la 
Hire's Latin Conicks, p. 15, 16. 

PunCTUM EX COMPARATIONE, 
is either Focus, in an Ellipſis and 
Hyberbola ; and it was fo call'd 
by Apollonius, becauſe the ReQ- 
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angles under the Segment of the 
Tranſverſe Diameter in the El- 
lipfis, and under that and the 
Diſtance between the Vertex and 
Focus in the Hyperbola, are 
equal to + Part of what he calls 
the Figure. 2 
PuxcTum Lrxgaxs, is that 
Point of the Generating Cirele, 
which in the Formation of either 
—— Cycloids or Epicyeloids, 
pr uces any Part of a Cycloidal 
ne. 


Punk HvypyenBora, is one 
which, by the Impoſſibility of its 
Roots, is without any Oval, Node, 
Spike, or Conjugate Point. 

PuxLinNEs, in Architecture, 
are thoſe Pieces of Timber which 
lie a-eroſs the Rafters on the 
Inſide, to keep them from fink- 
ing in the Middle of their 
Length. 

Pynamp, in Geometry, is 4 
ſolid Figure, whoſe Baſe is a 
Polygon, and whoſe Sides are 
=_ Triangles, their ſeveral 

ops meeting togerher in one 
Point. 

1. A Pyramid is + of the Per- 
pendicular Altitude multiply'd 
by the Baſe. 

2. The Superficial Area of a 
Pyramid is found by adding the 
Area of all the Triangles, where- 
of the Sides of the Pyramid con- 
fiſt, into one Sum. 

3. The External Surface of a 
right Pyramid, that ſtands on a 
Regular Polygon-Baſe, is equal 
to the Altirade of one of the 
Triangles which compoſe it, 
multiplied by the whole Circum- 
ference of the Baſe of the Py- 
ramid, 


The Demonſtrations of the 
three following Problems being 
ſhort and eaſy, and not every 

where 


P 


where to be found; I therefore 
thought it might not be amiſs 
to inſert them here. 


1. To find the Solidity of the 
Fruſtum of a ſquare Pyramid. 


Let AD be one of the Sides of 
the Greater Baſe, which ler us 
call ö, and BC the Side of the 
Leſſer Baſe, which call a; and 
let EF be the Height of the Fruſ- 
tum, which let be bh. 

Now, compleat the whole Py- 
ramid ASD, and draw the Line 
CG, parallel to EF. Now, becauſe 
the Triangles ADS, BCS, are ſi- 


milar, it will be as b—a: 
(2GD) xs (EF=GC) 6b: 
(4D): — (IS.) And in like 
manner, as b—a: (26D) b:: 


ah 
(EF=GC) a: (30) . (FS). 
Therefore, the Solidity of che 
Pyramid ASD, will be — 
And the Solidity of the Pyramid 
BSC, will be =, and con- 


ſequently the Solidity of the 
Fruſtum ABCD of the Pyramid, 


the Fruſtum of a Cone. 


P V 
5 — Ha 
25 and by dl- 


will be 


3 5b 
viding 36 — 3a) 56 — b (— 
g 39 —34) ( ; + 


has bab 
=4—, This laſt Expreſ. 


ſion will be the Solidity of the 
Fruſtum ; therefore, if the Sum 
of the Baſes, and the Rectangle 
under the Sides AD and BC, are 
added together, and multiply'd 
by Jof the Height EF, the Pro- 
duct will be the Solidity of 
the Fruſtum. 


COROLLARY. 


Hence the Solidity of the Fruſ- 
tum of a Cone, (or any other 
Kind of Pyramid, may be alſo 
found. For it is but adding 
the two Circular Baſes together, 
and to that Sum a mean Propor- 
tional between the ſaid Circular 
Baſes, and then multiplying the 
whole Sum by + of the Height, 
and that will be the Solidity of 
For 
let the Ratio of the Square of the 
Diameter of a Circle to the Area 
thereof be asy to 5: Then the 
Solidity of the Fruſtum of a 
Cone circumſcribing the Fruſ- 
tum of the beforemention'd 
ſquare Pyramid, will be — * = 


aa Sha OS 
TAI Whence it is ma- 


nifeſt, that 2 — and — is the 
">, 7 


Sum of the Cireular Baſes, and 


ba 
= a mean Proportional between 


the Circular Baſes. Therefore 
the Corollary is manifeſt. 


2. To 


hs vv a 
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I- , - 
J fd the Curve-Superficies of 3. To find the Area of the Curoi- 
: 4 a vight Cone. s 3 Surface of the Fruſtum of a 
＋ Rig bt Cone. 
If a right Cone ABD lies upon ; 
{- the Plane AC, or touches 11 in Let us call the ſlant Height 
the Right Line AB; and if the 4B, a; the Diameter AD of 
"BY (aid Cone revolves upon the {aid one of the Baſes c, and the 
1 he Point 4, until 
je Plane about t 
e - 
d 1 D 
J- 
f 8 
A en B | 
Diameter of the other Baſe BC,b. 
; . . Alſo let us call the Periphe 
the Point B, in the Periphery of of the greater Baſe p, and of the 
the Baſe, comes to touch the 3 Now. if $8. 81. os 
r {Plane again. Then, I ſay, that — 2 SB. $4 e * —— 
d the whole Superficies of the Cone - 2 
> will have touched the Plane in 
- every Part; and conſequently, D 
if the Lines 4B, 4G, be equal to 0 
r 4B, the flant Height of the Cone, 
e and about the Centre 4, be de- 
„ ſcribed a Portion of a Cirele, 5 
f I whoſe Length BG is equal to the 
» Pperiphery of the Circular Baſe 8... 
e 
: G 
© | Point & be deſcrib'd 2 Concen- 
L trick Portions of Circles, the 
x * greater of which is equal to the 
1 Periphery of the greater Circu- 
b lar Baſe DA, then the Ares 
: B CDAB will be equal to the Area 


of the Cone, that the Area of 
the Circular Sector ABG will be 
equal to the Curve Superficies 
of the Cone. Therefore, if half 
he Periphery of the Baſe of 
any Right Cone be multiply; d 
by the flant Height, you will 
have the Area of the Cyrye- 
Surface thereof, 


of the Curye Superficies of the 
Fruſtum ſought. Now to get 
this Area we muſt find $4, and 


ac 


SB, the former will be =D 


and the other — . whence the 


Area of the Sector SAD, will be 
P © © and the Ares of the 


26—2þ, 
8 other 


P 
other leſſer Sector SCB, will be 


4 5 
— 7 And therefore the Area 
of the Figure CD AB, that is the 


Area of the Superficies of 1 
Fruſtum, will be 4 


20-260 


/ 5 
That is, 1 =, Now let 


us ſuppoſe » to be ſuch a 
_— that if the Periphery 
of a Circle be divided by it, the 
Quotient will be the Diameter. 


This being ſuppos'd, nd 


25 5, Then our laſt Theo- 


rem will be thus, multi- 


3 
ply'd by — will be the Area of 
— pores of the Fruſtum ; 

ut pp—99 divided by will 
be p44. Therefore, 1 Cad the 
Curve. Superfic ies of the Fruſ- 
tum of any Cone, you muſt add 
the Circumferences of the two 
Baſes together, and that Sum mul- 


tiply'd by - of the ſlant Height, 


will be the Area of the Curve- 
Superficies ſought. 
Here I cannot omit obſerying 
ſome groſs Faults, (unbecoming 
every one that calls himſelf a 
Teacher of the Mathematicks,) 
which I find in a Book in 
two Volumes, call'd, 4 Syftem of 
Mathematicks,printedin the Year 
1723. where in Page 85, 86, of 
Vol. 1. the Author ſays, 

« 7. That the Surface of eve 

« Priſm is equal to a Paral- 
4% lelogram, whoſe Baſe is the 
% Perimeter of the Priſm, and 
% Height equal to the Priſm's 

« Altitude. Wherefore, ſays he, 


<« perficies of the Circumſeri 
« bing Priſm, as 1 to 2. But 


PY 
ti if the Perimeter of any Priſm 
e be multiply'd by the Altitude, 
te the Product will be the Su- 
44 cial Area.” But this i 
only true in ſuch Priſms, all o 
whoſe Faces are at Right An 
les to the Planes of their Ba 
es: As any one, of but « 
mean Knowledge in the yery 
Elements of Geometry will eaſily 
perceive. 
2. He ſays, „The Surface 0 
« every Pyramid is equal to « 
« Triangle, whoſe Baſe is equ 
« to thePerimeter of the Priſm, 
% (circumſcribing it he meanz) 
« and — to the Height 
« of the Priſm; and fo the 
« Circumference of the Pyrs 
« mid multiply'd into its Height 
t js equal to ĩts ſuperficial Area 
« From whence he ſays, it 1 
« eyident, that the Superficie 
« of a Pyramid is to the Su 


this 1s enormouſly falſe: Fo 
there is no ſtanding Proportion 
between them. And even, i 
the Pyramid be a right one, it 
is not true; for the Surface of 
the Pyramid to that of its Cir 
cumſcribing Priſm, will be as 
of a Line drawn from its Vertex 
to the Middle of the Side of the 
Baſe, to the Height of the Pyramid 
He commits the ſame Fault in ſta 
ting the Proportion of the Surfac 
of & Cylinder and Cone inſerib'd 
in it: For he ſays, the Surface 
of the former is double 06 
that of the latter; that is, they are 
to each other as 2 to 1. Where 
as they truly are as the Height 
of the Cone, to + the Side 0 
Slant Height, if it be a right 
Cone ; bur if an Oblique, th 
Proportion has not yet been de 
termin'd by any Body. : 
Having 
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P 
Having happen'd upon a v 
eaſy Way of f — nk 
bola, by the Method of Indivi- 
ſibles, I thought it would not be 
amiſs to inſert it here. But firſt 
the following Lemma muſt be 

demonftrated. 


The Sum of all the Re angles that 
can be made by cutting the given 
Line A B into two Segments, as 
ACXCB, is equal to + of the 
Cube of the ſaid Line. 


A_C 


1 
A 


B 


DEMONSTRATION. 


Let us call the whole Line a, 


the Segment Ac, x, then a—xXxx 
will the firſt Rectangle, 


4—2x X2x,the Second,a—3xX3r, 


the Third, and a—4xX4x, the 
Fourth, and ſo on. That is, the 
Sum of the Reftangles will 
ſtand thus, 3 

ax lx Ixx 

ax ZX — AUA 

aX3x—9xx 

aX4x—16xx, c. 

From whence you may ſee 

that the Sum of all the figſt 
Terms will be equal to the So- 
lidity of a Triangular Priſm 
whoſe Height is a, and the Baſe 
the Right-angled Iſoſceles Tri- 
angle CAB, each of whoſe equal 


BN 


PY 
Sides, is =a, Therefore thei 


— 
Sum is —. Again the Sum of 


2 | 
all the Second Terms, (becauſe 
the Coeficients are the Squares 
of Num bers in Arithmetical Pro- 
greſſion,) will be equal to a 
Square Pyramid, having its Baſe 
double to BAC, and the ſame 
Altitude 4, whence their Sum 


will be, And taking from 
a3 


you will have —446 


for the Sum of all the Rec- 
tangles, QE, D. 


COROLLARY. I. 


Henee the Sum of the Squares 
of all the Sines CD drawn in a 
Circle, is equal to g̊ of the Cube 
of the Diameter. And ſo the 
Solid call'd, the Hoof or Ungula, 
may be ſquar'd. 

Likewiſe from hence we may 
have the Quadrature of the 4- 
pollonian Parabola : For becauſe 
the Rectangle under ACXCB, is 


C 
| 


A D 6 


equal to DC multiply'd into ſome 
ſtanding Quantity, as m, which 
is the Latus Rectum: Therefore 


+ of the Cube of 4B, divided by 
m, will be the Area of the Para- 


bola. Now m = = divided by 
4 
X GF 


P * 
GF, which ſuppoſe b, that is, 
— Therefore the Area of 


4b 
the Parabola will be - divided 


- It T 


— 


H 


D 


1 B 
aa 1 4 
by 46 which will be ba or 


5 of the Circumſcribing Paral- 
lelogram AHIB. 


YRAM1DOTD, is what is ſome- 
times called a Parabolick Spindle ; 
and is a ſolid Figure form'd by 
the Revolution of a Parabola 
round its Baſe or greateſt Ordi- 
Nate. 

PyTHAGOREAN 'THEOREM, is 
the 47th Prop. of the firſt Book 
of Euclid. 

PyrTAHACOREAN SySTEM, Is 
the ſame with the Copernican, 
but is ſo called, as being main- 
tained by Pythagoras and his Fol- 
lowers, and therefore is the moſt 
Ancient of any. In this the Sun 
is ſuppoſed at Reſt in the Centre 
of our Syſtem of Planets, and 
the Earth to be carried round 
him annually in a Track or Path 
between Venus and Mars. 


Me 
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UADRANGLE, or 
adrangular Figure in 


Geometry, 1s that which hath four 
Angles. 


- DOWS on 4 On 


Q VU 
UADRANT, is an Arch which 
is the fourth Part of a Circle, 
containing 90 Degrees. And 
oftentimes the Space contained 
between a Quadrantal Arch, and 
two Radii perpendicular one 
to another in the Centre of a 
Circle, is called a Quadrant. 
UADRANT Altitude, is a 
Part of the Furniture of an Arti- 
ficial Globe, being a thin Braſs- 
Plate divided into go Degrees, 
and marked upwards with 10, 
20, Zo, &c. being rivetted to a 
Brafs-Nut which 1s fitted to the 
Meridian, and hath a Screw in 
it, to ſcrew upon any Degree of 
the Meridian: When it is uſed, 
"tis moſt commonly ſcrewed to 
the Zenith. Its Uſe is for mea- 
ſuring of Altitudes, to find Am- 
litudes and Azimuths, and de- 
cribing Almicantars. 
QuADRANT ASTRONOMICALy 
See Aſtronomical Quadrant. 
Quvaprant TrianGLE See 
Triangular Quadrant. 
UADRANTAL TRIANGLE, Is 
a Spherick Triangle,oneof whoſe 
Sides, (at leaſt,) is a Quadrant, 
and one Angle Right. 
Quaprar, or Lins of Sna- 
uadrant, are only a 
Line of natural Tangents to the 
Arches of the Limb, and are pla- 
ced there in order to meaſure Al- 
titudes readily ; for it will always 
be, As the Radius to the Tangent 
of the Angle of Altitude at the 
Place of Obſervation ; (that is, 
to the Parts of the Quadrats or 
Shadows cut by the String :) So 
is the Diſtance between the Sta- 
tion and Foot of the Obje to its 
Height above the Eye. 
eee EQ vaAT10NS, 
areſuch as retain on the unknown 
Side, the Square of the Root or 
Number ſought ; and are of two 
Sorts, 1. Sim 


QU 
1. Simple Quadraticks, where 
the Square of the unknown Root 
is equal to the abſolute Number 
iven, as 44==36, ee146, yy== 
133224 And for the Cate 
of thoſe, there needs only to ex- 
tract the Square Root our of the 
known Number, and that is the 
Value of the Root or Quantity 
ſought : Thus the Value of à in 


the firſt Equation is equal to 6, 


in the ſecond e=12 and a little 
more, it being a ſurd Root, and 
in the third Example y==355. 

>, Adfected Quadraticks, are 
ſuch as have between the higheſt 
Power of the unknown Number 
and the abſolute Number given, 
ſome intermediate Power of the 
unknown Number, as aa+2 
— 

And this Equation is properl 
called fees - „ 
known Root à is multiplied into 
the Coeficient 2 6, 

All Equations of this Rank 
will be in one of theſe three 
Forms, 4a44ad=R, aa—ad=R, 
ad—aa=R. | 

QvavraTRrIX, (in Geometry,) 
is a Curve-Line thus generated. 
Let there be a Radius of a Cir- 
cle, as AD, which imagine to 
to move on the Centre A down 


the Cireumference of the Qua- 
drant DB, and at the ſame Time 
let the Side of the Square CD 


QU 

move equally downwards, ſo 
that the Radius AD, and the 
Side of the Square CD may 
come to the Line AB toge- 
ther. Or let the Right Line 
DA, and the Quadrantal Arch 
DB, be both divided into a like 
Number of egual Parts, as 
in this Caſe they are each into 

8. and to the Diviſions of the 

Quadrant, let as many Radu be 

drawn from the Centre 4, and 

through the Diviſions in AD as 

many Parallels to CD; for then 

if a Curve-Line be drawn neatly 

connecting the Points of Inter- 

ſection of theſe Radii and Pa- 

rallels, it will be that Line 

which is call'd the Qgadratrix, 

(as DE.) 

1, If through any Point, as Hin 
this Quadratrix, you drawa Ra- 
dius AHI, and the two Perpen- 
diculars Hb and He, it will be, 
As the whole Quadrantal Arch 
DB, is to the Part IB: So will 
the whole Right Line DA be to 
the Part of it cut off þA4, or its 
Equal H e. 

2. Wherefore any Arch of the 
Quadrant as IB, or any Angle 
as IAB, may by this Quadratrix 
be eaſily divided into three equal 
Parts, or any other Number at 
Pleaſure, or according to any 
given Ratio, by only drawing 
the Radius Al, and then from 
the Point of the Quadratrix H, 
12 fall the Perpendicular 

e. 

3. The Baſe of the Quadra- 
trix AE, is a third Proportional 
to the Radius AD, and the Qua- 
drant BD. 

4. If on the Baſe of the Qua- 
dratrix AE, a Quadrantal Arch 


be deſcribed, it will be equal in 2 


Length to DA the Side of the - 


Square: And conſequently the 
X2 Semi- 


QU 
Semi-Circle will be double 
— the Periphery Quadruple of 


15 If AV the Baſe of a Circle 
inſcribed in the Quadratrix, G / 


Gr 

B — 
K 

A V 


be 1, and the Arch of the Curve 
VT be called x, then will the Area 


B DVI gf — 


9 225 


7c. 


3 


I 
13230 

QuarpraturE of any Figure 
in the Mathematicks, is the find- 
ing a Square equal to the Area 
of it. 

UADRATURES of the Moon, 
are the Middle Points of her 
Orbit, between the Points of Con- 
junction and Oppoſition : And 
they are ſo called, becauſe a 
Line drawn from the Earth to 
the Moon, is then at Right An- 

les, with one drawn from the 
arth to the Sun. 

UADRILATERAL FIGURES, 
are thoſe whoſe Sides are four 
Right Lines, and thoſe making 
four Angles ; and they are ei- 
ther a Parallelogram, Trape- 
rium, Rectangle, Square, Rhom- 
boides, or Rhumbus. 

1 is to di- 
vide by Four, or to take the 4th 
Part of any Number or Quan- 
fry. 

3 ſignifies in the Ge- 
neral the Properties or Affec- 
tions of any Being, whereby it 


Eſtimation or Menſuration, and 


QU 
affets our Senſes ſo and ſo, and 
acquires ſuch and ſuch a De- 
monſtration. ä 

1. Senſible Qualities, are ſuch 
as are the more immediate Ob- 
je&s of our Senſes. 

3. Occult Qualities, were by 
the Antients named ſuch, of 
which no 1ational Solution in 
their Way, or according to their 
Principles, could be given. 

QuanrirTy, ſignifies whatſo- 
ever is capable of any Sort of 


which being compared with ano- 
ther Thing of the ſame Nature, 
may be ſaid to be greater orleſs, 
equal or unequal to it. 

1. The Quantity of Matter in 
any Body, is its Meaſure ariſi 
from the joint Conſideration of 
its Magnitude and Denſity. 

2. The Quantity of Motion in 
any Body, is its Meaſure ariſin 
from the joint Conſideration o 
the Quantity of Matter in, and 
the Velocity of the Motion in 
that Body. | 

QuAxr EAS in 4 Clock, or 
Movement, are little Bells which 
ſound the Quarters, or other 
Parts of an Hour. 

UARTILE, is an Aſpect of 
the Planets, when they are 3 
Sines or go Degrees diſtant from 
each other, and is marked thus . 

Qvaves, 1s a Note in Mu- 
ſick ſo called. See the Words 
Notes and Time. | 

Queve Aa'Roxpe, a Term 
in Fortification, being what we 
call Swallow's Tail; and ſignifies 
a Detached or Out-work, whoſe | 
Sides open towards the Head or 
Campaign, or draw narrower or 
cloſer towards the Gorge. Of 
this Kind are either fingle or 
double Tenailles, and ſome Horn- 
works, whoſe Sides are not pe, 

ralle 


n 
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or 
or 
Of 
or 
n- 
a- 


Ulel 
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rallel, but are narrrow at the 
Gorge, and open at the Head, 
like the Figure of a Swallow's Tail. 

When theſe Works are caſt up 
before the Front of a Place, 
they are defective in this Point, 
that they do not ſufficiently co- 
ver the Flanks of the oppoſite 
Baſtions; but then they are 
very well flanked by the Place, 
which covers all the Length of 
their Sides the better. 

2 is that Poſition, 
or Aſpect, that the Planets are 
ſaid to be in, when they are diſtant 
from each other 150 Degrees, 
or 3 Slgns, and is marked thus, 
. or 

Qv1xDEcacon, js a plain Fi- 
gure of 15 Sides and Angles, 
which if they are all equal to 
one another, is called a Regular 
uindecagon. 

he Side of a Regular Quinde- 
cagon, ſo deſcribed, is equal in 
Power to the half Difference 
between the Side of the Equila- 
texal Triangle, and the Side of 
the Pentagon ; and alſo ro the 
Difference of the Perpendiculars 
let fall on both Sides, taken to- 
gether. 

QuixqQ veaxcLED, in Geo- 
metry, is a Figure conſiſting of 
five Angles. 


Quv1xT1LE, an AſpeT of the Qu 


Planets when they are 72 De- 
grees diſtant from one another, 
and 1s noted thus, C.or O. 

QuinrtveLs, five-fold or five 
times as much as another Thing. 

VOTIENT, is that Number 

in Diviſion which ariſes by divi- 
ding the Dividend by the Divi- 
ſor : And is called the Quotient, 
becanſe it anſwers to the Queſ- 
tion, how often one Number is 
contained by another. 

Quvoaix, the Workman's Term 
lor an Angle or Corner. 


R A 


X. 
ABANET. See Ra- 


bine. 

RaBiNnET, a Sort of Ordnance, 
whoſe Diameter at the Bore is 
I + Inches, Weight 300 Pounds, 
Length 5 Foot, Load ꝓ of a Pound, 
Shot ſomething more than an 
Inch and a quarter Diameter, 
and 3 à Pound weight. . 

RaviantPoixr, is the Point 
from which the Divergent Rays 
proceed, 

Ravra T10N, ſignifies the Caſt- 
ing forth of Beams, or Rays of 
Light; and, in Opticks, it is 
conſidered as threefold, viz. Di- 
rect, Reſtected, and Refracted. See 


ne 
tapivs, in Geometry, is the 
Semi-Diameter, or half the Dia- 
meter of a Cirele. 

Radius of the Curyature of a 
Curve, is the Radius of a Circle 
that has the ſame Curvature in & 
given Point of the Curye, that 
the Curve has in that Point. 

RaixBow, or Iris The Pri- 
mary Iris, is only the Sun's Image, 
reflected from the Concave 


Surfaces of an innumerable 


uantity of ſmall Spherical 
Drops of falling Rain, with this 
neceſſary Circumſtance ; that 
thoſe Rays, which fall on the 
Objects, parallel to each other, 
ſhould not after one Reflection, 
and two RefraQions, vir. at go- 
ing into the Drop, and coming 
out again, be diſperſed, or made_ 
to diverge, but come back a- 
gain; alſo to the Eye, parallel 
ro each other. | 
RAK ED Tabrz, a Term in 
Architecture. See Table. 
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Rammrn, is a Staff with a 


round Piece of Wood at one 


End, in order to drive home the 
gowder to the Breech of the 
great Gun; as alſo the Shot and 
the Wad, which keeps che Shot 
from rolling out : At the other 
End of theſe Rammers are uſu- 
ally rolled in a certain Piece of 
Sheep's-Skin fitted to the Bore of 
the Piece, in order to clear her 
after ſhe has been diſcharged; 
and this is calledSpunging the Piece. 

RAM ART, in Fortification, is 
the Maſs of Earth, which is 
raiſed about the Body of any 
Place, to cover it from great 
Shot, and conſiſts of ſeveral Baſ- 
tions and Curtains ; having its 
Parapet, Platform, in erior and 
exterior Talus and Berme; as alſo 
ſometimes a Stone-Wall, and 


then they ſay it is lined. The 


Soldiers continually keep Guard 


here, and Pieces of Artillery 


are planted for the Defence of 
the Place. 

The Height of the Ramparts 
muſt exceed three Fathom, as 
being ſufficient to cover the 
Houſes from the Batteries of the 


Cannon: Neither ought its Thiek- 


neſs to be above ten or twelve, 
unleſs more Earth be taken out 
of the Ditch, than can be other- 
ways beſtowed. 

The Ramparts of Half-Moons 


are the better for being low, that 
the ſmall Fire of the Defendants 


may the better reach the Bottom 


of the Ditch ; but yet it muſt be 
| ſo high, as to be commanded by di 


the Cover'd-Way. 

Rax pon-Snor, is a Shot made 
when the Muzzel of a Gun is 
raiſed above the Horizontal Line, 
and is not defigned to ſhoot di- 
re&ly, or point-blank. The ut- 


moſt Randora of any Piece, is 
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about ten 'Times as far as the 
Bullet will go point-blank. 

The Diſtance of the Random 
is reckoned from the Platform 
to the Place where the Ball firſt 
grazes. 

RANGE, a Term in Gunnery, 
ſignifying the Line a Shor goes 
in from the Mouth of the Piece : 
If the Bullet goes in a Line paral- 
lel to the Horizon, that is called 
the Right or Level Range; if the 
Gun be mounted to 45 Degrees, 
then will the Ball ha ve the high- 
eſt or utmoſt Range; and ſo pro- 
portionably all others between 
60 Degrees and 45, are called 
the Intermediate Ranges. 

1. If two Elevadions are taken 
at equal Diſtances from 45 De- 
es, one above, and the other 
below it, the Ranges ſhall be 

equal. 
2. 2 22 — of a 
icular Projection. is e- 

— half the Greateſt Range. 

3- When Projectiles are thrown 
into the Air, the Greater Range 
is at the Elevation of 44 Degrees 
and a half; the Lower Ranges 
go farther than the upper Cor- 

reſpondent Range, and the great- 
eſt Height of the perpendicular 

Projection is more than half the 
greateſt Range. All theſe Irre- 
gularities are occaſioned by the 

Reſiftance of the Medium. / 

RAE Bopizs, are ſuch as 
have more Space, or take uf 
more Room in proportion tc 
their Matter, than other Bc 
ies do. 

RanrEFACTION of any Nat 
ral Body, is when it takes u 
more Dimenſions, or a large 
Space than it had before. 

RasanT Line of Defence. 
Line of Defence Razent. 

Rasu. See Ratch, 


Ra ru 


Gr om e nn 


rng 
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twelve large Fangs that runneth 


concentrical to the Dial- Wheel, Ray 


and ſerveth to lift up the Dentes 
every Hour, and make the Clock 
ſtrike ; and are by ſome called 
Raſh. 

RarTcner, in a Watch, are 
the ſmall Teeth at the Bottom of 
the Fuſee orBarrel, that top it in 
winding up. 

RATIO. When two Quanti- 
ties are compared one with ano- 
ther, in reſpe& of their Great- 
neſs or Smallneſs, that Compa- 
riſon is called Ratio. 

RATIONAL Horizon, Sce Ho- 
rixon. 

RATIOWALQYANTITIES. Any 
9 being propoſed, for 
which we may always put 1, and 
which Euclid, ( Book X.) calls Ra- 
tional, there may be infinite 
others, which are commenſura- 
ble, or incommenſurable to it; 
and that either ſimple, or in 
Power. Now, all ſuch as are 
commenſurable any how to the 
given Quantity, he calls Ratio- 
nal Quantities, and all the others 
Irrational. 

Ra veELi, in Fortification, is a 
ſmall Triangular Work compo- 
ſed only of two Faces, which 
make a ſaliant Angle, without 
any Flanks. It is generally 
raiſed before the Curtains or 
Counterſcarp, and commonly 
called a Half Moon by the Soldiers. 

A Ravelin is like the Point of 
a Baſtion with Flanks cut off. 
The Reaſon of its being placed 
before a Curtain, is to cover 
the oppoſite Flanks ef the two 
next Baſtions. Tis uſed alſo to 
cover a Bridge, ora Gate; and tis 
always placed without the Moat. 

What the Engineers call a 
Ravelin, the Soldiers generally 
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RA ren, is a Sort of Wheel of call a Half Men; which ſee. 


Ray of Refra#ion, or Broken 
, is a Right Line, whereby 
the Ray of Incidence changeth its 
ReCtirude, or is broken in tra- 
verſing theſecond Medium, whe- 
ther it be thicker or thinner. 

Ravs, or Beams of the Sun, or 
Rays of Light, are either ac- 
cording to the Atomical Hypo- 
theſis, thoſe yery minute Parti- 
cles, or Corpuſcles of Matter, 
which continually iſſuing out of 
the Sun, do thruſt on one ano- 
ther all round in phyſical ſhort 
Lines ; and that this is the right 
Opinion, many Experiments do 
evince, particularly Sir Iſaac 
Newton's aboutLight andColours; 
or elſe as the Carteſians aſſert, 
they are made by the Action of 
the Luminary on the contiguous 
Ether and Air, and ſo are pro- 
pagated every Way in ftraight 
Lines, through the Pores of the 
Medium. | 

Ravs ConvERGENT. See Con- 
verging Rays. 

Ray A 8 VEACENT. See Di- 

1 4. 
8 0 is the Diſtance be- 
tween any two Points of Land, 
that lie in a Right Line one from 
another. 

Rxc Ess ox of the Equinoxes, is 
the going back of the Equinoc- 
tial Points every Year about fifty 
Seconds. 

RxciexocatFicures, in Geo- 
metry, are ſuch as have the An- 
tecedents and Conſequents of the 
Ratio in both Figures. 

Reciprocal ProroRT10N, is 
when, in four Numbers, the 
Fourth is leſſer than the Second, 
by ſo much as the Third is grea- 
ter than the Firſt, and vice verſa. 

REcLinaTion of 4 Plane, is 
the Quantity of Degrees which 

X 4 | any 
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k 
any Plane, on which a Dial 1s 
4 to be drawn, lies or 


fa 
falls backwards from the truly 
Upright or Vertical Plane. 

REcLinixG, In Dialling. The 
Plane that leans from you when 
you ſtand before it, is ſaid to be 
a Reclining Plane. 

RxcLtining DECLINING DiALs. 
See Declining, Reclining Dials. 

RRCTAN CIE, in Arithmetick, 
is the ſame with Product; which 
ſee. 

REecrANGLEs, in Geometry, 
are Parallelograms, whoſe Sides 
are unequal, but Angles right. 
Their Area is found by multi- 
plying the two unequal Sides one 
into another, for then the Pro- 
duct is the ſuperficial Content or 
Area. 

RecTANGLED TRIANGLE; the 
ſame with Right-angled Triangle. 

REecTANGUuLAR, or Ricur- 
AnGLED, is ſpoken of a plain 
Figure in Geometry, when one 
or more of its Angles are right: 
Of Solids, tis ſpoken in reſpe& 
of their Situation; for, if their 
Axis be perpendicular to the 
Plane of the Horizon, they are 
there fore Rectangular, or Right 
Cones, Cylinder, By 

RECTANGULAR SECTION of 4 
Cox E; by this the antient Geo- 
meters always meant a Parabola, 
which Conick Section, before 
Apollonius, was only conſidered 
in a Cone, whoſe Section by the 
Axis would be a Triangle, right- 
angled at the Vertex. And hence 
it was, that Archimedes entituled 
his Book of the CQuadrature of the 
Parabola, (as tis now called) 
by the Name of Rectanguli Coni 
Cectio. 

Rxcrirv, is a Word uſed in 
the Deſeription and Uſe of the 
Globe, or Sphere. For the firſt 


Co 


of the Heavens, for the Noon of 
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Thing to be done before any 
Problems can be wrought on the 
Globe, is to rectify it; that is, 
to bring the Sun's Place in the 
Ecliprick on the Globe, to the 
graduated Side of the braſs Me- 
ridian, to elevate the Pole above 
the Horizon, as much as is the 
Latitude of the Place, and to fit 
the Hour- Index exactly to Twelve 
at Noon,ſcrewing alſo the Qua- 
drant of Altitude, (if there be 
Occaſion) to the Zenith. 

All this is comprehended under 
the Word Rectiſy the Globe: And 
when this is done, the Celeſtial 
Globe repreſents the true Poſture 


that Day it is re&ified for. 

Rxcririzx, in Navigation, is 
an Inftrument confiſting of two 
Parts, which are two Circles, 
either laid upon, or let into the 
other, and ſo faſten'd together 
in their Centres, that they re- 
preſent two Compaſſes, one fixed, 
the other moveable; each of 
them diyided into the 32 Points 
of the Compaſs, and 360 Degrees, 
and number'd both Ways, both 
from the North and the South, 
ending at the Eaſt and Weſt, in 
9o Degrees. 

The Fixed Compaſs repreſents 
the Horizon, in which the North, 
and all the other Points of the 
Compaſs are fixed and immoye- 
able. 

The Moveable Compaſs re- 
preſents the Mariner's Compaſs, 
1n which the North, and all the 
other Points are liable to Va- 
riation. PI 

In the Centre of the Move- Wt 
able Compaſs is faſten'd a Silk 
Thread, long enough to reach 
the Outſide of the Fixed Com- 
paſs ; but, if the Inſtrument be 

made of Wood, there is an Index 
inſtead 
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inſtead of the Thread. Its Uſe 
is to find the Variation of the 
Compaſs, to re&ify the Courſe 
at Sea; having the Amplitude 
or Azimuth given. 

REcTIFY1NG of Curves, in Ma- 
thematicks, is to find a Straight 
Line, equal to a curyed one; 


fit or a Plane equal to a curyed 

Ire Surface. 

na- RxcrilixzAL“, or Ricur- 

be Lixed, in Geometry, is ſpoken 
of ſuch Figures as have their 

lerMExtremities all Right-Lines. 

nd Revenr, in Fortification, is a 

ial Work made in form of the 

re Teeth of a Star, with ſaliant 

of Mand re-entring Angles, to the 


end that one Part may defend 
another. Theſe Sort of Works 
are uſually ere&ed on that Side 
of a Place which looks towards 
a Marſh, or River. 

Rxvovsr, in Fortification, is 


e- Ma ſmall Sort of a ſquare Figure, 
d, Mhaving no Defence but in the 
of Front; its Uſe being to main- 


tain the Lines of Circumvalla- 
tion, Contravallation, and Ap- 
h Mproach. 

In marſhy Grounds, theſe Re- 
doubtsare often made of Maſon's 
Work, for the Security of the 
Neighbourhood. Their Eace con- 
ſiſts of from ten to fifteen Fa- 


being from eight to nine Foot 
— and deep, and their Para- 
pets having the ſame Thick- 
neſs. 

Rx DVU c rTiox, in Aſtronomy, 
is the Difference between the 
Argument of Inclination, and 
che Eccentrical Longitude ; that 
lis to ſay, the Difference of the 
two Arches of the Orbit, and the 
Ecliptick, intercepted berween 
the Node and the Circle of In- 
linations 


thom, the Ditch round about in 
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REepucrtion of Equations, in 
Algebra, is the Clearing of them 
from all ſuperfluous Quantities, 
and the Separating of the known 
Quantities from the unknown, 
to the end that at length every 
reſpe&ive Equation may remain 
in the feweſt and ſimpleſt Terms; 
and ſo diſpoſed, that the known 
Quantities may poſſeſs one Part 
thereof, and the unknown the 
other. 

Re-ExTarinG ANGLE, a Term 
in Fortification. See Angle. 

RxriIkxcriox, in general, is 
the Regreſs or Return that hap- 
pens to a moving Body, becauſe 
of the meeting of another Body, 
which it cannot penetrate. Thus 
the material Rays of Light are 
reflected variouſly from ſuch 
Bodies as they cannot paſs 
through. 

REFLEcT1ON, in Metaphy- 
ficks, Mr. Lock defines to be, 
that Notice which the Mind 
takes of its own Operations, and 
the Manner of them ; by reaſon 
whereof there comes to be Ideas 
of thoſe Operations in the Under- 
ſtanding, 

RerLEcTion of the Rays of 
Light. Sir Iſaac Newton finding, 
by Experiment, that Light was 

an heterogeneous Body, conſiſt- 
ing of a Mixture of differently 
retrangible Rays; and conſe- 
pa. concluding no further 
mprovement could well be 
made in Optical Inftruments in 
the Dioptrick Way, he took Re- 
flections into Conſideration, and 
tells us, that by their Help, 
rickInftruments might be brought 
to any Degree of Perſection; if 
we could but find a Reflectin 
Subſtance, which would poliſh 
as finely as Glaſs, reflect as 
much Light as Glaſs * 
an 


R E 


and be formed into à Paraboli- 
cal Figure 

An Experiment of which, he 
made in the K ind of a Catoptriek 
Teleſcope, and by which, tho' not 
above two Foot long, he could 
(he faith) diſcern the Fovial 
Satellites, and the Phaſes of 
Venus, Philoſ. Tranſ. No 18. 

REFLECTED Rav, or Ray of 
Reflection, is that whereby the 
Reflection is made upon the Sur- 
face of a Reflecting Body. 

REFLECTING, or Reflexive 
Dials, are made by a little Piece 
of Looking-glaſs-Plate, duly pla- 
ced, which reflects the Sun's 
Rays to the Top of a Ceiling, 
Sec. where the Dial is drawn. 
This Glaſs ſhou'd be as thin as 
can well be ground. 

REFLECTiNG TELESCOPES. See 
Teleſcopes. 

REFLECTION of the Moon, is 
(according to Bullialdus,) her 3d 
Inequality of Motion. 'This Ty- 
cho calls by the Name of her 
Variation. Which ſee. 

RExFLvux of the Sea, is the Eb- 
bing of the Water off from the 
Shore; as its coming on upon it, 
or Tide of Flood, is called the 
Flux of the Sea. See Tide. 

RerracreD ANGLE, in Op- 
- ticks, is the Angle contained be- 
tween the Refracted Ray and 
the Perpendicular. 


RNxFRAcTION, in General, is 


the Incurvation or Change of 


Determination in the Body mo- 
ved, which happens to it whilſt 
it enters or penetrates any 
Medium. 

In Dioptricks,it is the Variation 
of a Ray of Light, from that 
Right Line which it would have 
| rg on in, had not the Den- 

ty of the Medium turned it 
aſi de. 
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REerRrAcTion As TRONOM CA 
is that which the Atmoſphere 
produceth, whereby a Star ap- 
pears more elevated above the 
Horizon than really it is. 
REFRACTION HokizonT ar, is 


that which cauſeth the Sun or 


Moon to appear on the Edge of 
the Horizon, when they are as 
yet ſomewhat below it. 

RerrAcTion from the Perpen. 
dicular, i when a Ray falling, 
inclined from a thicker Medium 
into a thinner, in breaking de- 
parts further from that Perpen- 
dicular. And 

REFRAccTION to the Perpendi- 
cular, is when it falls from a 
thinner into a thicker, and ſo 
comes nearer the Perpendicular, 

REFRANCISLE, is whatever i; 
capable of being refracted. 

ReGEt, or Ricxt, a fixed 
Star of the firſt Magnitude in 
Orion's Left-foot, its Longitude 
is 72 Degrees, 19 Minutes, II- 
titude 30. 10'. 

Recon, Is taken for o ur He. 
miſpaere, or the Space within 
the four Cardinal Points of the 
Heavens, or of the Air, &c. 

In Geography, it ſignifies 2 
large Extent of Land inhabited 
by many People of the ſame 
Nation, and incloſed within cer- 
tain Limits or Bounds. 

Rucrion ArntrEAL, in Coſ- 
mography, is the vaſt Extent of 
the Univerſe ; wherein are com- 

rized all the Heavens and Cœ- 
eſtial Bodies. 

RE CIO ELEMENTARY, de- 
cording to the Ariftotelians, is 4 
Sphere terminated by the Con- 
cavity of the Moon's Orb, com- 
eee the Earth's Atmo- 
phere. 3 

RxCULAR Bop, is a Solid 
whoſe Surface is compoſed af 

Regular 
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b lar and ual Figures; 
* roſe Solid ren. are all equal, 

P eh as the Tetrahedron, Hexa- 
dedron, Octohedron, Dodecha- 
ed10n, and Icoſahedron. There 
an be no more Regular Bo- 


of Wes beſides theſe. 
cu Cunyss, are ſuch 


curves as the Perimeters of the 
Conick Sections, which are al- 
nays eurved after the ſame regu- 
ar Geometrical Manner. 

But irregular Curves, are ſuch 
1s have a Point of Inflexion, 
and which being continued, do 
turn themſelves a contrary Way, 
4 the Conchoid, and the Solid 
Pars bola which hath a Square 
for irs Parameter. 

REecuLar Ficus, in Geo- 
netry, are ſuch whoſe Sides, 
ud conſequently their Angles, 
in tre all equal to one another. 
le 
a 


Whence all regular Multilateral 
Planes are called Regular Poly- 
n.. 
. f The Area of ſuch Figures is 
nW ſpeedily found by multiplying a 
+ W Perpendicular let fall from the 
Centre of the inſcribed Circle to 
guy Side by half that Side; and 
then that Product by the Num- 
eberof the Sides of the Polygon. 
. REGUuLAX ForTIFICA TION. 


See Fortification. 
2 Rucvrtar PorLycon. The 
eneral Method of 


{MW Truth of the 

. Sturmius's and Rhenaldinus's Me- 
thod of inſcribing any Regular 
Polygon in a Circle may be tri- 

gonometrically examined thus: 

; Suppoſe ACG a Circle, D the 

Centre, AC the Diameter, ABC 
the Equilateral Triangle de- 
ſcribed upon the Diameter, E the 
ſecond Point of Diviſion of the 
Diameter divided into any Num- 
ber of equal Parts, DB perpen- 
dicular to AC,and the Points D,F, 
joined. 
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1. Now, becauſe the Semi- 
Diameter De, and the whole 
Diameter BC are given; BD may 
be had, which is equal to the 
ſquare Root of the Diameter 
AC (=BC',) —=DCg. | 
2. Again, becauſe the Num- 
ber of equal Parts, the Diame- 
ter is divided into, for any given 
Polygon is alſo given ; the Line 
CE, which is equal to two of 


thoſe Parts will be given, and 
conſequently the Part DE will 
be had. Then in the Right- 
Angled Triangle BDE, there are 
given the Sides BD, and DE, 
ro find the Angle DBE, in ſay. 
ing, As DB is to DE: So is the 
Radius to the Tangent of DBL. 
Moreover, in the Triangle DBE, 
becauſe the Sides BD, and DF, 
and the Angle DBE, being now 
found, are given,the Angle BFD 
may be found; in ſaying, As DF 
is to DB - So is the Sine ot the 
Angle DBE to the Sine of the 
Angle BED, which being found, 
add it to the Angle DBF, and 
ſubſtra& the ſame From 180 De- 
grees ; the Remainder is the 
Angle BDF; then ſubſtracting 
the Angle BDE, which is a Right 
Arg 
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Angle, from the Angle BDF, and 
there remains the Angle at the 
Centre CDF. For Example, to 
examine this for a Pentagon, let 
us ſuppoſe the Diameter AC, or 


CB, to be 1ooo, then the 
Log. BD==2.957 532+ Again, CE 
== 400, and conſequently D 
100. Now ſay, As DB, 
Log. 2.937532 1s ro DE, Log. 
2-000000 80 is the Radius 
1c.000000 to the Logar. Tangent 
of the Angle DBE, viz. 6. 35 

3. Again, AsDF,Log. 2. 699404 
is to DB, Log. 2.237532: So ĩs the 
Sins of DBE, Log. 9.059267, to 
Log. Sine of the Angle DFE, 
which will be 119. 26. Now, 
the Sum of theſe Angles taken 
from 180?, will be the Angle 
DB, 21619. 59. Prom which, 
if go? be taken, there remains 
719. 59', for the Quantity of the 
Angle FDC at the Centre ; but 
this wants 1* only of being 722, 
the true Angle; and the greater 
the Number of Sides 1s, the 
greater will the Error be; ſo 
that if the Number be 20, the 
Error will be half a Degree, 
and more. 

' Rxcvraror, is a ſmall Spring 
belonging to the Ballance in the 
Pocket-Watches. 

REL AIS, a French Term in 
Fortification; the ſame with 
Berme. 

RRLATION IN BARMONIcAL, a 
Term in Muſical Compoſition, 

nifying a harſh Reflection of 
Flat againſt Sharp, in a croſs 
Form, viz. when ſome harſh and 
diſpleaſing Diſcord is produced, 
in comparing the preſent Note 
of another Part. 

RELATIVE GA vir v, the ſame 
with Specifick. Which ſee. 

RESsIDUAL Ficursg, in Geo- 


metry, ſignifies the remaining 
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Figure after Subſtraction of a 


leſſer from a greater. 


Res:1DvaAL Roor, in Mathe- 
maticks, is one compoſed of 
two Parts or Members, only con- 
netted together with the Sign —: 
Thus a—b, or 5—3, is a Reſidual 
Root ; and is ſo called, becauſe 
its true Value is no more than 
its Reſidue or Difference be- 
tween the Parts a and b. 

Res15TANCE of the Medium, 
is the e againſt, or Hin- 
drance of the Motion of any Bo- 
dy moving in a Fluid, as in the 
Air, the Water, the ther, &:, 
and this, together with the Gra- 
vity of Bodies, is the Cauſe of 
Ceſſation of the Motion of Pro- 
jectiles, c. This Reſiſtance, 
in Mediums, which are very 
denſe and rigorous, ſo that Bodies 
can there move but very ſlowly, 
is nearly as the Velocity of the 
moving Body: But in a Medium 
free from all ſuch Rigour, as the 
Squares of the Velocities, Newt, 
Princip. p. 245. 

1. If an Iſoſceles Triangle be 
moved in a Fluid according to 
the Direction of a Line which is 


normal to its Baſe ; firſt with the 


Vertex foremoſt, and then with 
its Baſe, the Reſiſtances will be 
as the Legs. 

2. The Reſiſtance of a Square 
moved according tothe Direction 
of its Side, and of its Diagonal, 
is as the Diagonal to the Side. 

3. The Reſiſtance of. a Circu- 
lar Segment, (leſs than a Semi- 
cirele,) carried in a Direction 
perpendicular to its Baſis, when 
it goes with the Baſe foremoſt, 
and when with its Vertex fore- 
moſt, (the ſame Direction and 
Celerity continuing, which is 
all along ſuppoſed,) is as the 
Square of the Diameter, _ 
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cemi-Circle, 
and when its Vertex goes fore- 
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me leſs 4 of the Square of the 
paſe of the Segment. | 


Hence the Reſiſt ance of a 
when its Baſe, 


moſt, are to one another in a 
Sefquialateral Ratio. 

A Parabola moving in the 
Direction of its Axis, with its 
Baſe, and then its Vertex fore- 
noſt, hath its Reſiſtance, as the 
Tangent to an Arch of a Circle, 
whoſe Diameter is equal to half 
the Baſe of the Parabola · 

6. The Reſiſtance of an Hy- 
perbola, or Semi-Ellipſis when 
the Baſe and when the Vertex 
goes toremoſt, may be thus com- 
puted : Let it be, as the Sum 
(Difference,) of the Tranſverſe 
Axis, and Latus Rectum, is to 
the Tranſverſe Axis : ; So is the 
Square of the Latus ReFwum, to 
the Square of the Diameter of a 
certain Circle, in which Circle 
apply a Tangent equal to half 
the Baſe of the Hyperbola or 
Ellipfis. 

7. Then ſay again, As the Sum 
and Difference of the Axis, and 
again, as the Sum and Difference 
of the Axis and Parameter, is to 
the Parameter : So is the afore- 
ſaid Tangent to another Right 
Line: And further, as the Sum 


(or Difference, ) of the Axis: : 


and Parameter, is to the Axis, :: 
$0 is the Circular Arch corre- 
ſponding to the aforeſaid Tan- 
gent, to another Arch. This 
done, the Neſiſtances will be as 
the Tangent to the Sum (or Dif- 
ſerence,) of the Right Line thus 
found, in that Arch laſt men- 
tioned. 

8. In General, the Reſiſtan- 
ces of any Figure whatſoeyer go- 
ing now with its Baſe foremoſt, 
and then with its Vertex, arc as 


RE 


the Figures of the Baſe is to 
the Sum of all the Cubes of the 
Elementa of the Baſe divided 
by the Squares of the Elementa 


of the Curve-Line. . 

RxsoLyznD, a Term in the 
Extraction of the Square and 
Cube-Roots, &c. ſignifying that 
Number which ariſes from a 
menting the Remainder after 
Subſtraction, by drawing down 
the next Square, Cube, &c. and 
writing it after the ſaid Re- 
mainder. 

ResorutTrion, in Mathema- 
ticks, is a Method of Invention, 
whereby the Truth or Falſhood 
of a Propoſition, or its Poſſibi- 
lity or Impoſſibility is diſcovered, 
in an Order contrary to that of 
Syntheſis or Compoſition : For 
ia this Analytical Method, the 
Propofition is propoſed as alrea- 
dy known, granted, or done ; 
and rhenthe —— oa thence 
deducible are examined, till at 
laſt you come to ſome known 
Truth or Falſhood, or Impoſſibi- 
lity, whereof that which was 
propoſed is a neceſſary Conſe- 
quence, and from thence juſtly 
conclude the Truth or Impoſſi- 
bility of the Propoſition ; which 
if true, may then be demonftra- 
ted in a Synthetical Method. 
This Method of Reſolution con- 
ſiſts more in the Judgment, Pe- 
netration, and Readineſs of che 
Enquirer or Artift, than in an 
particular Rules ; tho* thoſe X 
Algebra are of neceſſary Uſe, 
and a good Treaſure of Geo- 
metry in his Head will be of 
great Advantage to him in all 
manner of Inveſtigations. 

REsr, (in Muſick.) Ser 
Pauſe. | 

RxsT1TrvT10N, the returning 
of Elaftick Bodies forcibly benc 

co 


to their natural State, is called 
the Motion of Reſtitution. 
RERTIAED FLANK. See Flank. 
RETRENCHMENT, in Fortifi- 
cation, is a Ditch bordered with 
its Parapet, aud ſecured with 
Gabions or Bavins laden with 


Earth. It is ſometimes taken 


for a Simple Retireade in Part 
of the Rampart, when the Ene- 
my is ſo far advanced, that he is 
no longerto be reſiſted, or beaten 
from the Poſt. 

RerTrocessi0N of the Equi- 
noxes, is the annual going back- 
ward of the EquinoGtial Points 
about 50 Seconds. See Equi- 
noxe i. N 

RETROGRADE, in Aſtronomy, 
is uſually appropriate to the 
Planets, when by their * 
Motion in the Zodiack, they 
move backward or contrary to 
the Sueceſſion of the Signs: As 
from the Second Degree of Aries 
to the Firſt, &c. 

But this Retrogradation is 
only apparent, and occafion'd 
by the Obſerver's Eye being 

aced on the Earth : For to an 

e at the Sun, the Planet 
will appear always direct, and 
never either Stationary or Ne- 
trograde. 

RxVERSsED TALOxN. See Talon 

REVERSsILoR of Series in Alge- 
bra, is a Method to find a Num- 
ber from its Logarithm, being 
given ; or the Sine from its 
Arch : The Ordinate of an El- 
lipſis, from an Area given to be 
cut off from any Point in the 
Axis. 

RREvorur ion: In Geometry, 


the Motion of any Figure round a 


Fix d Line, (which is called 
therefore its Avis,) is called the 


Revolution of that Figure ; and the 


Figure ſo moving is ſaid to re- 
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volve. Thus a Right-angle 
Triangle reyolying ro I a 
its Legs, as an Axis, generates 
by that Revolution a Cone. And 
to Inſtance in a Caſe ye 
wonderful; the Body called by 
TorkrICELLIUs Hyperbolicum Acy. 
tum, tho" it ſelf, (as he demon- 
ſtrates,) be finite, is yet formed 
by the Reyolution of an infinite 
Area. 

RromBg SoL1p, is two equal 
and right Cones joined together 
at their Baſes. | 
- RnomBo1DEs, a Figure in Geo- 
metry. See Quadrilateral Figure. 

RuomBus. See Quaarilateral 


Figures. 
RuomBss. See Rhumbs, 


The following Propoſitions be- 
ing of great Uſe in the Theory 
of Navigation, and not to be 
found every where, I thought it 
would not be amiſs to inſert 
them with their Demonſtrations 


here. 
PROP. I. 


If the Mevidians PA, PB, PC, 
PD, Sc. be at a ſmall Diſtance 
from each other, then the Rhumb- 
Line AIHG is divided into equal 


P 


Parts AI, IH, GH, by Parallels, 
LE, MF, NG, Oc. at tbe equal 
Diſtances, 


R H 


＋ hi ances, BI, HK, GFE, from 
ates uch other . 


This is plain, becauſe the An- 


wa ges B, H, E, being Right Ones, 
I PAG=PIG=PHG, and the 
Ku arches AB, BC, CD, being very 
on. WM ſnall, the Triangles AIB, IHK, 
ied er may be taken for Right- 
ite lin'd Ones» 

er i The Length of the Rhumb-Line 
_ 1, is to the Difference of Lati- 


tude GD, in the ſame Meaſure as 
the Radius is to the Coſine of the 
(wrſe or Angle PAG. 

For in the Triangles AIB, 
[HK, and GHEF, as the Radius is 
o the Sine of the Angles B AI, 
KIH, FG, that is to the Co- 
ine of the Courſe PAG, or PG, 
r PLG, PHG, ſo are the Parts 
t Wef the Rhumb-Line AI, IH, GH, 
s Wi the Parts IB, KH, GE of the 

Difference of Latitude. There- 

bre AI+ITIH4GH, that is the 

Rhumb- Line AG, is to 1B+KH 
F. That is the Difference of 
Latitude DG, as the Radius is to 
Je Coſine of the Courſe. 


PROP. III. 
The ene the Rhumb-Line AG 


wo 0 << 


to the Sum of the Baſes of the ſmall 
Right-lin'd Triangles, viz. to AB 
IK+HF as the Radius to the Sine 
i the Angle GAP, or Courſe. 

From the Demonſtration of 
the laſt Theorem, ir is manifeſt, 
that the Radivs is to the Sine of 
the Courſe, as AI to AB, IH to 
IK, or GH to HF: (That is, fince 
[{B is the Complement of the 
Courſe GAP to a Right Angle 
PAD, and becauſe B is a Right 
Angle, and alſo AIB the Com- 
flement of BAI to a Right An- 


R H 


gle, and therefore AB is equal 
to the Courſe PAG.) So is A+ 
TH-4+GH, that is, AG, to AB+ 
IX+HE, 


P ROP. IV. 


The Difference of Latitude DG 
is to the Sum of AB4+IK4+ HE, 
Sc. as the Radius is to the Tangent 
of the Courſe PAG, or AIB. 

From the Demonſtration of the 
ſecond Theorem, it is manifeſt, 
that the Radins is to the Tan- 
gent of the Courſe AIB, as 
IB to AB, HX to KI, GF to HH. 
Therefore alſo, as the Radius ies 
to the Tangent of the Courſe, ſo 
is [P+HK+GE, that is the Dif- 
ference of Latitude GD to 4B 
IX+HEF. | 


P ROP. V. 
The Sum of AB+IK-+EF is 4 


mean Proportion between the Aagre- 

gate of the Diftance AG and the 

Difference of Latitude GD, and their 
um. 

For II —IB= AB”, and ſo 
AILIB: AB:: AB: AI—IB. 
Wherefore ſince after the ſame 
Manner it is proved that I H+ 
HK: IX:: IX: IH— HX, and 
GH4-GF : HF: : HF: GH— GE, 
therefore ſhall 4[4+[H+HG+ 
IB+HK-+GF be to AB+IK+HE 
as AB4IK+HF to A-[H+HG 
IBE: That is, AG 
GD: AB+IX+HEF: : AB+ 
HF: AG— GD. , 

From hence it follows, even in 
Plain Sailing, that of theſe three 
Things, viz- the Difference of 
Latitude, Courſe, and Diſtance, 
any two being given, the other 
will be had by one Operation 4 

c 
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the Golden Rule, to a Geometri- 
cal Exactneſs. But the Depar- 
ture which is repreſented by the 
Line AD, will not be found by 
the Common Canon in Plain or 
Mercator's Sailing. 

Ripeav, in Fortification, is 
a Ditch, the Earth whereof is 
raiſed on its Side, or it is a ſmall 
Elevation of Earth, extending it- 
ſelf in Length on a Plain, which 
ſerves to coyer a Poſt; bein 
alſo .very convenient for tho 
that would beſiege a Place ata 
near Diftance ; and to ſecure 
theWorkmen in theirApproaches 
to the Fort of a Fortreſs. 

RiciyT-ANnGLED, a Figure is 
faid to be Right-angled, when 
Its Sides are at Right-angles, or 
ſand perpendicularly one upon 
another: And this is ſometimes 
in all Angles of the Figures, as 
in Squares andReQangles : Some- 
times only in Part, as in Right- 
angled Triangles. 

RrcuT-AnGLED TRIANGLE» 
See Triangle. 

I. In the following two P 
greſſions, viz. 


EC 38.5 ic 
1. 2—. 3 · . — 6—. Oc. 

F 

Z. 2. 3. 4. 533. 627. Sc. 
: 8 12 516 720 524 Aa 
If the Denominator of the Frac- 
tion be taken for the Baſe, and 
the Integer multiply'd by the 
Denominator Plus the Numera- 
tor for the Perpendicular of any 
Right-angled Triangle, the Hy- 

thenuſe will be a Rationsl 

umber. a 

2. And after the following 
Manner may an infinite Num- 
ber of ſuch Series of mixed 
Numbers, or improper Fractions 
be found, viz. having taken two 
Terms of any Ratio, in order to 


RT 
find the Numerator, 
one of the Terms by 


and obſerve whether the Produd 
be Even or Odd; if it be Odd, 
it will be the Numerator itſelf - 
but if it be Even, it will be the 


multipl 
the — 


Double of the Product: But to 
get the Denominator, add the 
aid Terms of the Ratio toge. 
ther, and multiply the Sum, if 
it be Odd by the Difference of 
the Terms, and that Produ& 
will be the Denominator ; but 
if that Sum be Even, half of the 
Sum will be the Denominator. 


3. Now, to obtain 
Numerator, multiply 


a ſecond 
the Diffe- 


rence of the Terms by 2; if it 
be Even, or by 4, if Odd; and 
if the Product be multiply'd by 
the greater Term, this laſt Pro- 
duct added to the Numerator 
firſt found, and you will have a 


ſecond Numerator. 
4. Laſtly, To have 
Denominator, add the 


a ſecond 
Square of 


the Difference of the Terms; if 
it be Even, or the Double of it, 
if Odd, to the Denominator firſt 
found, and that will be a ſecond 


Denominator. 


5. For Example, if the Terms 
of the Ratio be 1 and 2, theſe 
multiply'd make 2, and ſo 4 ſhall 
be the firſt Numerator. Again, 


fince 1 and 2 added is 


3, an odd 


Number; therefore, 3 multi- 
ply'd by 1, the Difference of 
the Terms is 3, the Denomina- 
tor. Whence the firſt Term of 


the Series will be L or 4 A- 
gain, becauſe 1 the Difference 


of the Terms is Odd 
multiply'd by 4, and 


if it bs 
this Pro- 


duct 4 by 2, the greater Term 
12 the Sum of this Product, and 
the firſt Numerator ſhall be the 


ſecond Numerator. 


6. Lafily, 
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5. Laſtly, Becauſe 1, the Square 
of the Difference of the Terms, is 
odd; therefore, if the Double of 
It 2, be added to the Denomina- 
tor 3 before found, the Sum 5 
Mall be the ſecond Denominator, 


Where + and 5 each of them, 


3 5 . 
expreſs two Sides of a Right- 
angled Triangle, whoſe H 
theneuſe is rational; and if the 
Terms of the Ratio, viz. 2 to 3, 
3 to 4, 4 to 5, Oc. be uſed; 
after this Way you will get 

dme Terms of the firft Series 
. above. ern 

t Ricur Axt. See Angles. 
| RicuT AscEnsron, of the 
„n or Star, is that Degree 
of the EquinoGQial, accounted 
r MW from the Beginning of © Arles, 
a W which riſeth with it in a right 

Sphere. 

d Or, 'tis that Degree and Mi- 
f W nute of the EquinoGial, (counted 
| as before,) which cometh to the 
Meridian, with the Sun orStars, 
or with any Point of the Heavens. 
The Reaſon of which referring 


that is always at Right- angles to 
the Equinoctial; when the Ho- 
rizon only is in a right or direct 
Sphere. - 

RricurT Cincrex, in the Ste- 
reographical Projection of the 
Sphere, is a Circle that is at 
Right Angles, to the Plane of 
projection, or that which paſſes 
thro' the Eye. 

Ricur Live, is the neareſt 
ace Wl Diſtance between any two Points. 
bs Ye Line. ; 
ro- Ricnr Sa mixe, is when a 
m; Voyage is perſormed on ſome 
and None of the four Cardinal Points. 
the Ricgur Six k, the ſame with 
ne; which ſecs 


it to the Meridian, is becauſe: 


the Sun, 


RI 

_ Ricur, or Dinner Senfinns 
is that which has the Poles o 
the World in its Horizon, and 
the Equator in the Zenith 2 
The Conſequence of liyi 
under ſuch a Poſition, (as thoſe 
who live directly under the 
Line are in,) is that they have 
no Latitude, nor Elevation o 
the Pole. Fhey can ſee nearly 
both Poles of the World; all 
the Stars do riſe, culminate, 
and ſet with them; and the 
Sun always riſes and deſcends 


at Right-Angles to their Hori- 


20n, and makes their Days and 
Nights equal; becauſe the Ho- 
rizon biſſects the Circle of this 
Diurnal Revolution. 

Nin, in a Watch or Clock, is 
the Circular Part of the Ballance 
thereof. | | 

- Rixc-Driats See Univerſal Equi- 
notial Dial. 

Rix of Saturn, is an Opacous 
Solid, Circular Arch or Plane, 
like the Horizon of a Globe of. 
Matter entirely encompaſſing 
round the Planer, and no where 


touching it; its Plane is at this 
Time nearly parallel to the 


Plane of our Earth's Equator ; 


the Diameter of this Ring is 


2+ of Saturn's Diameters, and 
the Diſtance of the Ring from 


the Planet, is about the Breadth 


of the Ring itſelf. Galileus firſt 
diſcovered the Figure of Saturn 
not to be round; but, that the 
Inequality was thus in the 
Form of a Ring, Mr. Hagen. 
firſt found out, and publiſhed 
in his Fyſtema Saturniana, 1659. 
"Tis this Ring, and its va- 
rious Poſitions in reſpe& of 
( whoſe Light it 
reflects like the Body of Saturn 
itſelf) and of the Eye of the 
. 


SpeRator, 
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Spectator, which occaſions all 
the varibus Appearances of Sa- 
turn with his Anſe, (as they call 
them) or with none; with — 
or narrow ones, Ec. | 

RisixG of the Sun or Star, is 
their appearing aboye the Ho- 
rizon. 

Rov, a Meaſure of Length 
containing by Statute juft ſixteen 
Feet and a half Engliſp: See Pole. 
This muft carefully be diſtin- 

uiſhed from Rood, which is a 
quare Meaſure containing the 
fourth Part of an Acre. 

Roman On DER, in Architec- 
ture, is the ſame with the Com- 
poſite. Twas invented by the 
Romans, in the Time of Auguſtus, 
and ſet above all the others, to 
ſhew that the Romans were Lords 
over other Nations: Tis made 
up of the Ionic, and Corinthian 
Orders, and is more ornamental 
than either. 

Rod DEL, in Fortification, is a 
round Tower, ſometimes erected 
at the Foot of the Baſt ions. 

Roo, a ſquare Meaſure, con- 
taining juſt a Quarter of aa Acre 
of Land: Some confound this 
Meaſure with a Rod, which is 
the Length of fixteen Foot and a 
half ; . and others with a Yard- 
Land, or the Quartona Terre, but 
both very erroneouſly. 

Roor. Whatever Quantity 
being multiply'd into itſelf pro- 
duces a Square,and thatSquare a- 
gain being multiply'd by that firſt 
Quantity produces a Cube, Ec. 
is called a Root, and is either the 
Square, Cube, or Biquadratd Root, 
Sc. according to the Multipli- 
cation: See Square, Cube, &c. 
Alſo the unknown Quantity in 
an Algebraick Equation is often 
called the Root. 

RorA ArisTOTELICA, is the 


Wo, 


Conſideration of a Wheel moying 
along a Plane, till it hath made 
one entire Reyolution : For then 
will its Centre have deſcribed a 
Line equal to that of the Cir. 
cumference of the Wheel, and 
ſo will all leſſer Concentrical 
Circles. 
. RoyaL Foa r. See Fort. 
RoyaLtPararegrt,or PARAPET 
of the Rampart, in Fortification, 
is a Bank about three Fathoms 
broad, and ſix Foot high, placed 
upon the Brink of the Rampart, 
towards the Country, to cover 
thoſe who defend the Ram- 
part. ; 
Rorx of Three, or the Rule of 
Proportion, or, as it is called from 
its excellent Uſe, the Golden Rule, 
is that which teaches to find a 
fourth Number, which ſhall haye 
the ſame Proportion to one of 
the three Numbers given, as the 
others have to one another. 
This Nule of Three is, 1. Direct. 
2. Indirect. 3. Double- Rule Di- 
rect. 4. Double- Rule Indirect. 
1. Rule of Three Direct finds a 
fourth Number in ſuch Propor- 
tion to the third, as the ſecond 
is to the firſt, or as the firſt is to 
the ſecond, ſo is the third to the 
fourth. | 
2. Rule of Three Indirect, or 
Backward Rule, is known by be- 
ing contrary to the Direct; for 
whereas the former required, 
that more ſhall have more, and 
leſs leſs; as if 4 Yards coſt 25 
$ Yards will coſt more than 2. 
becauſe if is double to 4 Yards; 
and ſo muſt the Anſwer be double 
to 2 3. that is, 4s 
3. The Double Rule of Thre, 
both Direct and Indire#, may be 
compriſed in one Rule, with 
two Operations, only obſerving, 
That the given Terms are al 
W. 
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ways five, whereof three are 
Conditional and Antecedent, or 
e Suppoſitions ; the other two de- 
mand the Queſt ion, and are Con- 
a ſequents anſwering ſome of the 
r- former Antecedents ; inſomuch, 
4 chat with the Anſwer there will 
al W be as many Conſequents as Ante- 

cedents, which muſt match one 

another in the ſame Denomina- 
tion exactly. 

Runs, or Courss of 4 Ship, is 
the Angle which ſhe makes in 
her Sailing with the Meridian 
of the Place, where ſhe is. 

Complement of the Rumb, is the 

le made with any Parallel 
to the Equator by the Line of the 
Ship's Run. 

Rum», in Navigation, is one 

Point of the Compaſs, or 11 De- 

rees and a quarter, viz. the 32d 
Part of the Circumference of the 
Horizon, or Compaſs-Card, which 
is the Repreſentative of the Ho- 
tion. 

Ruus-LixE, is a Line deſcri- 
bed by the Ship's Motion on the 
t. Mourface of the Sea, ſteered by 


$a the Compaſs, making the ſame, 

or- Jer equal Angles with every Me- 

nd Nridian. 

to Theſe Rumbs are Heliſpheri- 

the Neal or Spiral Lines, proceeding 
from the Point where we ſtand, 

or winding about the Globe of the 

be- Earth, till they come to the 

for Pole, where at laft they loſe 

ed, ¶nemſel ves. 

and But in the Plane, and Merca- 

24. %s Charts, they are repreſented 

n 2. by firaight Lines. Their Uſe 

ds; W's to ſhew the Bearing of any 

ible N Places one from another; that 
b, upon what Point of the 

yee, (Compaſs any Shore or Land lies 

be from another. 

vith 

ing. 

al. 


ACC ER. See Saber. 

Sacxs of Earth, uſed in 
Fortification, are made of coarſe 
Cloth, the largeſt of them _— 
about a Cubick-Foot wide, an 
the leſſer ſomewhat more than 
half a Foot. They are ſervice- 
able upon ſeyeral Occaſions, 
more eſpecially for making Re- 
trenchments in haſte, to place on 
Parapets, or the Head of the 
Breaches, &c. or to repair them 
when beaten down. 'They are 
of good Uſe alſo. when the 
Ground is rocky, and aftords not 
Earth to carry on Approaches, - 
becauſe they can be : eaſily. 
brought on, and carry'd, off: The 
ſame Bags, on occaſion, are uſed 
to carry Powder in; of which: 
they hold about fifty Pounds a- 


SACER.. See Saler. 
Sacir ra, a Conſtellation in 
the Northern Hemiſphere, con- 
ſiſting of eight Stars. v7 
Sacir rA, in Mathematicks, 
1s the ſame as the Verſed Sine of 
any Arch, and is ſo called by 
ſome Writers, becauſe 'tis like a 
Dart or Arrow ſtanding on the 
Cord of the Arch. See Verſed 
Sine. 
Sar rAxius, is the Ninth, 
in the Order of the twelve Signs 
of the Zodiack, 
SAILING, See 
Mercator's Sailing. . 
Sax RR, a Sortof Cannon, and 
is either Extraordinary, or leaſt 
Size. | 
- SakeR EXTRAORDINARY, is 
four Inches Diameter at the 


1 2 Bore, 


piece. 


Plain » and 


ä 
8 A 


Bore, 1800 Pounds weight, 10 


Foot long, its Load five Pounds, 
Shot three Inches and a quarter 
Diameter, and ſomething more 
than ſeven Pounds and a quarter 
weight; its Leyel-Range is 163 
Paces. 

Sax ERNeftbeLEASsT SIZE, is three 
Inches and three quarters Bore, 
nine Foot long, 1500 Pounds 
weight, eight Foot long, its Load 
near three Pounds and a half, 
Shot four Pounds and three quar- 
ters weight, and three Inches 
one quarter Diameter. 

Sappr, in Fortification, for- 
merly ſignified the Undermining, 
or Deep Digging with Pick-ax 
and Shoyel at the Foot of a Work 
to overthrow it without Gun- 
powder: Now, it is uſed to ſig- 
nify a Deep Trench carry'd far 
into the Ground, and deſcending 
by Steps from Top to Bottom; 
ſo that it covers the Men ſide- 
ways; and to ſave them from 
Danger on the Top, they uſe to 
lay a-croſs. it Madriers, chat is, 
thick Planks, or Clugs, that is, 
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Earth over all to ſecure them 
from Fire. 

When a Cover'd-Way is well 
defended by Muſqueteers, the 
Beſiegers muſt make their Way 
down into it by Sapping. 

SarRASIN, in Fortification, is a 
kind of Portcullice, otherwiſe 
called a Heyſe, which is hung 
with a Cord over the Gate of a 
Town or Fortreſs, and let fall in 
caſe of a Surprize. 

SATELLITES, by Aſtronomers, 
are taken for thoſe Planers which 
are continually, as it were, wait- 
ing upon, or reyolying about 
other Planets; as the Moon ma 
be called the Satellite of the Earth; 
and the reſt of the Planets, &. 
tellites of the Sun; but the Word 
is chiefly uſed for the new diſeo- 
vered ſmall Planets, which make 
their Revolution about Satum 
and Fupiter. 

SATELLITES of Fupiter, are 
four ſmall Moons or Planets 
moving round about the Body of 
Fupiter, as the Moon doth round 
our Earth: They were firſt diſ 


Branches of 'Trees cloſe bound covered by Galileus, by the 
together, and then they throw Help of the Teleſcope. 
The Diſtances of theſe Satellites, from the Body of Jupiter, art 
as follows ; from the Obſervations 

| 1 FW 3 4 
Ca 721i — — — — — 15. 8. 13. 23. oy : 
— — — — — =, 8,5 14. 24. 3 Semi. 
Mr. Tewnley by the Micromet. 5. 31 8. 78 13. 47 24. 72 Dia- 
Mr. Flamſtead by the Microm. 5. 31 8. 85 3. 98 24. 23 | meter 
Mr. Hamſtead byEclip. of Sat. 5. 5788. 87614. 159/24. 903 __ 
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lower Part. 
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5 The Periodical Times are: Of tbe 


Days. Hours, 
Firſt I 18 
Second 3 13 
Third 7 3 
Fourth 16 18 


Mr. Flamftead, in Philoſ. Tranſ. 
N* 154. ſays, that when Fupiter 
is in a Quartile of the Sun, the 
Diſtance of the firſt Satellite from 
his next Limb, when it falls into 
his Shadow, and 1s eclipſed, 1s 
one Semi-Diameter of Fupiter ; 
of the ſecond, two, or a Whole 
Diameter nearly; of the third, 
three; of the fourth, five of his 
Semi-Diameters, or ſomething 
better, when the Parallax of the 
Orb is greateſt : But theſe Quan- 
tities diminiſh gradually as he 
approaches the Conjunction or 
Oppoſition of the Sun ſomewhat 
nearly; but not exactly in the 
Proportion of Sines. | 

SATELLITES of Saturn. Anno 
1684. in the Month of March, 
Mr. Caſſini, by the _ of ex- 
cellent Object-Glaſſes of o, 90, 
100, 136, 155, and of 220 Foot, 
diſcovered the two innermoſt; 
(that is, the firſt and ſecond) 
Satellites of Saturn. 

1. The firſt Satellite he ob- 
ſerved to be never diſtant 
from Saturn Ring, above + of the 
apparent Length of the ſame 
Ring ; and it was found to make 
one Revolution about Saturn, in 
one Day, 21 Hours, and 19 Mi- 
nutes; making two Conjundtions 
with Saturn, in leſs than two 
Days; one in the upper Part of 
his Orb, and the other in the 
It is diſtant from 
the Centre of Saturn 4+ of Sa- 
iurp's Semi-Diamer = 


Min. 
28 | 
17 3 Vid. Newton's Princip» 
5 g ; pag. 403. 


2. The ſecond Satellite of S. 
turn was obſerved to be 4 of the 


Length of his Ring diſtant 


therefrom, making his Reyolu- 
tion about him in two Days, 17 
Hours, and 43 Minutes. This is 
diſtant from the Centre of Sa- 
turn 5 Semi Diameters of that 
Planet. 

3- From a great Number of 
choice Obſeryations he conclu- 
ded, thar the Proportion of the 
Digreſſion of the ſecond to that 
of the firſt, counting both from 
the Centre of Saturn, is as 22 
to 17. | 

4. And the Time wherein the 
firſt makes its Revolution, is to 
the Time wherein the firſt makes 
its, as 24Z to 17. 

5. The third 1s diſtant from 
Saturn, eight of his Semi Diame- 
ters, and revolves round him in 
almoſt 4+ Days. 

6. The fourth, or Hugenian 
Satellite, as 'tis called, becauſe 
diſcoyered firſt by Mr. Hugens, 
reyolves round Saturn, in about 
16 Days, and is diſtant from his 
Centre about 18 Semi-Diameters 
of Saturn. 

7. The fifth Satellite of Sa- 
turn is diftant from his Centre 
54 Semi-Diameters of Saturn ; 
and revolves round him in 79 
Days. The greateſt Diſtance be- 
tween this Satellite, and the pre- 
ceding, made Mr. Hugens ſuſpe& 
here may be a fixth between 
theſetwo ; or elſe, that this fifth 

Y 3 may 


0 
» - 


may have other Satellites moying 


round him. ; 
8. Mr. Halley, in Phileſ. Tranſ. 


N 145. gives a Correction of 


the Theory of the Motion of the 
Hugenian, or fourth Satellite of 
Saturn, and makes the true Time 
of its Period to be 15 Days, 22 
Hours, 41 Minutes, ſix Seconds; 
its Diurnal Motion, to be 22 
Degrees, 34 Minutes, 38 Seconds, 


3$ Thirds, and the Diſtance of 


SA 


this Satellite from the Centre of 
Saturn, to be about four Diame. 
ters of the Ring, or nine of the 
Globe: and the Place where it 
moves, to differ little of nothing 
from that of the Ring; that i; 
to ſay, interſecting the Orb of 
Saturn with an Angle 23 Degrees 
and a half; ſo as to be nearly 
parallel to, the Earth's Equa- 
tor. 


Tube Periodical Times of the Satellites of Saturn, according 10 
Mr. Caſſini are, of the | 


Days. Hours: 

Firſt I oF 
Second 2 17 
Third 4 12 
Fourth 15 23 
Fifth 79 22 


Sarvnn, is the higheſt of the 
Planet. 

1. The Proportion of the Body 
of Saturn to our Earth is about 
30 to 1. . : 

2. The Periodical Time of 
Saturn's Reyolution about the 
Sun in the Space of 30 Years, 
or 10950 Days. 

3. The Semi Diameter of Sa- 
#urn's Orbit is almoſt ten Times 
as big as that of the Magnus Orbis, 
and therefore is of Engliſh Miles 

6969690- 

2 3 to Mr. Caſſini, 
Saturn's greateſt Diſtance from 
the Earth is 244330, his mean 
Diſtance 210coo, and his leaft 
Diſtance 1 75670 Semi-Diameters 
of the Earth. 

5, Mr. Hugens found the Incli- 
nation of the Ring of Saturn to 
the Ecliptick, to be an Angle of 
31 Degrees. 


4 6. Mr. Aout aſſerts, that the 


thence would be but 11”, 48 


Min. 
19 
43 
27 
15 

0 


remote Diſtance of Saturn from 
the Sun doth not hinder, but that 
there is Light enough to ſee clear 
there,and more than in ourEarth 
in cloudy Weather. 

7. In an Obſeryation, which 
Caſſini made Fune 19. 1692. of a 
preciſe Conjunction between a 
fix'd Star, and one of Saturn's 
Satellites, he ſaith, that with his 
39 Foot-Glaſs he could plainly 
ſee the Shadow of Saturn's Globe 
to be in part Oval upon the his- 
der Part of his Ring. 'The Dis- 
meter of Saturn at the Time of 
this Obſeryation, appeared to be 
45 Seconds, 

8. The Diameter of Saturn to 
the Ring, is as 4 to 9. 
9. And the Diameter of the 


Ring ſeen from the Sun, would 


be but 30. And therefore, the 
Diameter of Saturn ſeen from 


Mr. Hamſtead found by meaſu- 
1156 


8 A 


ring it. But Sir [ſaacNewton thinks 
it ought rather to be accounted 
but as 100. or 9. becauſe he ſu 
poſes the Globe of Saturn to be a 
little dilated by the unequal Re- 
frangibility of Light. 

10. The Diſtance of Saturn 
from the Sun is about ten Times 
25 great as thatof our Earth from 
him; and therefore that Planer 
will not have above the 1eoth 


Part of the Influence of the Sun 


which we have; and conſe- 
quently cannot be habitable by 
ſuch Creatures as live on our 
Globe, unleſs there be ſome un- 
known Way of communicating 
Heat to him. 

11. Dr. Gregory, in his Aſtro- 
wmy, makes the Semi-Diameter 
of the Ring of Saturn to that of 
the Planet, as 24 to 1. 

12. And the Interſtiee between 
the Planet and the Ring, is the 
Breadth of the Ring. 

13. How the Ring of Saturn 
will appear in all Parts of the 


88 


Orbit of the Planet, to an Eye 
placed at the Sun, or at the 
Earth, the ſame learned Aſtro- 
nomer ſhe ws in his Afro. Phy, Ec. 
Geometr. Lib. IV. Prop. 69, 70. 

SCALE, in Mathematicks, ſig- 
nifies any Meaſures or Numbers 
which are commonly uſed ; or, 
the Degrees of any Arch of a 
Circle, or of ſuch Right Lines 
as are divided from thence ; 
ſuch as Sines, Tangents, Chords, 
Secants, &. drawn or plotted 
down upon a Ruler, for read 
Uſe and Practice in 2. 
or other Mathematical Opera- 
tions. 

The Plain Scale (for Sea Uſe) 
has alſo ſet thereon the Scale of 
Chords, natural Sines, Tan- 
gents, Semi-Tangents, Seconds, 
Rhumbs, Hours, Leagues, and 
Longitudes; with the Diagonal 
Scale on the Back-Side, and ſome 
others, according as there js 
Room. 
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ScaLs of the Gamut, or Muſc- 
cal Scale, 1s a kind of Diagram, 
conſiſting of certain Lines and 
Spaces drawn to ſhew the ſeve- 
ral Degrees, whereby a Natural 
or Artificial Voice or Sound may 
either aſcend or deſcend. 'The 
Name thereof is taken from the 
Greek Letter Gamma, which Guido 
Aretinus, who reduced the Greek 
Scale into this Form, placed at 
the Bottom, to ſignify from 
whence it was derived; ſo that 
ever ſince, this Scale or Gamut 
hath been taken for the Ground- 
Work, or firft Foundation of all 
Muſick, both Vocal and Inſtru- 
mental. 

But there were three different 
Scales in uſe among the Antients, 
which had their Denominations 


from the three ſeveral Sorts of 


Muſick, viz. the Diatonical, Chro- 
marical, and Inbarmon ical. Which 


ScarLEnovs Conxs, are ſuch 
whoſe Axes are at Right Angles 
to their Baſe. 

SCALENOUS 'TRIANGLES» See 
Triangles. 

SCAMILL1 IMeAREs, in Archi- 
tecture, are certain Blocks or 
Zoccoes, which ſerve to eleyate 
the reſt of the Members of any 
Column or Statue, which was 
placed before the Horizon, i.e. be- 
neath the ProjeQures of the Sty- 
lebata Cornices, and other Saillies, 
and will eaſily be conceived by 
conſidering the Pedeftals of Sta- 
tues, Which do well repreſent 
them. 

Scary, in Fortification, is the 
Foot of the Rampart-Wall, or 
the Sloaping of the Wall from 
the Bottom of the Work, to the 
Cordon on the Side of the Moat. 

ScENOGRAPHY, in Perſpective, 
jhe Scenographick Appearance 


2 


hs 1 a * 1 
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of any Figure, Body, or Building; 
is that Side, that declines from, 
or makes Angles with that 
Straight Line imagined to paſs 
through the two outward Convex 
Points of the Eyes, generally 
called by Workmen, the Re- 
rurn of a Fore-righr Side, and 
differs from the Orthographick 
Appearance in this, that the lat- 
ter repreſents the Side of a Body 
or Building as it is ſeen, when 
the Plane of the Glaſs ſtands 
parallel to that Side: But Sce- 
repreſents it, as it 
feems, through a Glaſs not pa- 
rallel to that Side. 

In Architecture and Fortifica- 
tion, Scenography is the Manner 
of delineating the ſeyeral Parts 
of a Building or Fortreſs, as 
they are repreſented in Per- 
ſpective. 

Scukux, is the, Repreſenta- 
tion of any Geometrical or Aſtro- 
nomical _ or Problem, by 
Lines ſenfibly to the Eye, and 
theſe are otherwiſe called Dia- 
grams. 

Scuotivn, is a Diſcourſe ei- 
ther declaring what 'Things are 
obſcure in Definitions or Propo- 
fitions, and their Corollaries ; 
or elſe clearing up of Doubts 
that may ariſe; or ſhewing the 
Uſe of the Doctrine in hand, or 
laſtly deſcribing the Hiſtory or 
Origine of an Invention. 
 ScrocraAPny, is the Art of 
Shadows, or Dialling : Alſo in 
Architecture, this Word is ſome- 
times taken forthe Draught of a 
Building cut in its Length or 
Breadth, to ſhew the Inſide of 
it; as alſo the Thickneſs of the 
Walls, Vaults, Floors, Timbers 
Wor ks, Sec. 

Sc10PTRICKS: See Obſcura Ca- 
ers. 
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ScroTuERICUM TELESCOPIUMy 
is an Horizontal Dial, with a 
Teleſcope adapted for obferving 
the true Time both by Day and 
Night, to regulate and adjuſt 
Pendulum Clocks, Watches, and 


other Time- Keepers; invented 


the ingenious Mr. Molyneux, 
who has publiſhed a Book with 
this Title, which contains an 

accurate Deſcription of this In- 
ſtrument, and all its Uſes and 
Application. 

' SconsEs, are ſmall Forts built 

for Defence of ſome Paſs, Riyer, 
or Place. Sometimes they are 
made regular of four, five, or 
ſix Baftions; others of ſmaller 
Dimenſions fit for Paſſes, or Ri- 
vers, and likewiſe for the Field; 
which are, 
1. Triangles with half Baſ- 
tions, which may be all of equal 
Sides, or they may be ſomething 
unequal. However it be, divide 
the Sides of the Triangle into 
two equal Parts, one of theſe 
three Parts will ſet off the Capi- 
tals, and the Gorges, and the 
Flanks being Right Angles with 
the Sides, make half of the 
Gorge. 

2. Squares with half Baſtions, 
whoſe Sides may be betwixt 100 
and 200 Foot ; and let one Third 
of the Side ſet off the Capital 
and the Gorges; but the Flank 
( which raiſe at Right Angles to 
the Side) muſt be but one half 
of the Gorge or Capital, that is, 
on the ſixth Part of the Side of 
the Square. 

3. Square with half Baſtions 
and Tong. | | 

4- Long Squares. 

5- Star Redoubt, of four 
Points. | 

6. Star Redoubt, of five or 
fix Points. | 


7. Plain Redoubts, which are 
either ſmall or great: The ſmall 
are fir for court Guards in the 
Trenches, and may be a Square 
of twenty Foot to thirty. 'The 
middle Sorts of Redoubts may 
have their Sides from thirty t0 
fifty Feet: The great once frag 
ſixty to eighty Feet ſquare. 

The Profile - ( that is, the 
Thickneſs and Height of the 
Breaſt-Works) to be ſet on theſe 
ſeveral Works, and the Ditche 
are alterable and uncertain; for 
ſometimes they are uſed in Ap. 

roaches, and then the Wide- 
neſs of the Breaft-Work at the 
Bottom may be ſeven or eight 
Foot, inward Height fix, and 
outward five Foot. The Ditch 
may be eight or ten Foot, and 
ſometimes twelve : And for the 
Slopes to be wrought according 
to the Nature of the- Earth; 
ſometimes they may be made 
fourteen or twenty Foot wide at 
the Bottom, and the Height of 
ſeyen, eight or nine Foot, and 
to have two or three Aſcents to 
riſe to the Parapet: The Ditch 
may be ſixteen or twenty-four 
Foot wide, and five or ſix deep; 
and ſom etimes they may come 
near the ſmalleſt Sort of Ram- 
parts, and have a Breaſt-Work 
c annon- proof, with a Ditch of 
fifty or ſixty Foot wide, and are 
thus made to ſet upon Paſſes or 
Rivers to endure. 

Scox E, in Muſick, is the ori- 

ginal Draught of the whole Com- 
oſition, wherein the ſeveral 
arts, viz. Treble, Second Tre- 

ble, Baſe, &c. are diſtinctly ſco- 

red or marked. | 

Scorp1o, is the Eighth Sign 
of the Zodiack, being uſually 
marked thus (M.). 
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Scor14, in Architecture, is a 
certain Member hollowed in 
form of a Demi-Channel, which 
is placed between the Torus 
i the Aftragal in the Baſes of 
Pillars; as alſo ſometimes under 
the Larmier or Drip, in the Cor- 
nice of the Dorick Order. 

Scakw 7 is one of the me- 

ScrRUE, chanical Powers, 
conſiſting of a Cylinder ſulcated 
or hollowed in a Spiral Manner, 
and moving or turning in a Box 
or Nut, cut ſo as to anſwer to it 
exactly. 

In the Screw, The Power is 
to the Reſiſtance: As the ſaid 
Diſtance between two Threads 
to the Periphery of a Circle, 
run through by that Point of the 
Handle to which the Power 1s 
applied. 

Sc ROWLI ES,, or Vorkurs, a 
Term in Architecture. See Vo- 
lutes. 

SgA-QuvarRANT. See Back- 
Staff. 

SECANT\ is the Line drawn 
from the Centre of a Circle, cut- 
ting it, and meeting with the 
Tangent without. 

SeconD, is the ſixtieth Part 
of a Minute: 

SesconDaRyY CircLes, in refe- 
rence to the Ecliptick, or Circles 
of Longitude of the Stars, are 
ſuch as paſſing through the Poles 
of the Ecliptick, are at Right An- 
ples to the Ecliptick, (as the Meri- 
ian and Hour-Circles are to the 
FE ninelial,) By the help of theſe 


infinitely manyCircles)all Points 


in the Heavens are referred to 
the Ecliptick : That is, any Star 
or Phznomenon. And if two 
Stars, c. are thus referred to 


the ſame Point of the Ecliptick, 
they are ſaid to be in Conjunc- 
tion, if in oppoſite Points, they 


are ſaid to be in Oppoſition ; If 


SE 
they are referred to two Points 
at a Quadrant's Diſtance, the 
are ſaid to be in a Quartile A 
ct; if the Points ditfer a ſixth 
art of the Ecliptick, the Star 3 
are ſaid to be in a Sextite A- 
pect, Oe. f 

And, in general, all Circles 
which interſect one of the ſix 
gone Circles of the Sphere at 

ight- angles, may be called Se- 
condary Circles; as the Azi- 
muths or Vertical Circles in re- 
ſpe& of the Horizon, &c, 

SECONDARY PLANETS, Are 
ſuch as move roundothers, whom 
they reſpedt as the Centre of their 
Motion, tho' they move alſo along 
with the Primary Planets in the 
annual Orbit round the Sun; and 
theſe are otherwiſe called the 
Satellites, ſuch as the Moon to 
the Earth: And Fupiter hath 
four moving round him; as Sa- 
turn according to Caſſini, hath 
five; Mars, Venus and Mercury, 
have no Secondary Planets mo- 
ving round them, that have been 
yet diſcovered. 

SECTION Coxickx. See Conick 
Section. | 

SeEcTIiON, in Mathematicks, 
ſignifies the cutting of one Plane 
by another, or a Solid by a 
Plane. 

The common Section of two 
Planes is always a Right-line, 
being the Line ſuppoſed to be 
drawn on one Plane by the Sec- 
tion of the other, or by irs En- 
trance into it. 

SEcT10N of a Building, in Ar- 
chite&ure, is underſtood of the 
Profile and Delineation of its 
Heights and Depths raiſed on 
a Plane; as if the Fabrick were 
cut aſunder to diſcover the Inſide, 

Sc ron, is an Inſtrument made 
of Wood, Ivory, Braſs, &c. with 

a Point 


SE 

= Point, and ſometimes a Piece 
to turn out to make a true 
Square, with Lines of Sines, 
Tangents, Secants, equal Parts, 
Rhumbs, Polygons, Hours, La- 
tirudes, Metals, Solids, Oc. 
and is generally uſeful in all the 
practical Parts of the Mathema- 
ticks, and particularly contrived 
for Navigation, Surveying, Aſ- 
tronomy, Dialling , Projection 
of the Sphere, c. by Gunter, 
Fofter, Collins, and others. There 
are likewiſe Sectors for Fortifi- 
cation and Gunnery, by Sir Fo- 
was Moor. 

The great Advantage of the 
Sector above any Rule or Scale, 
1s that all its Lines can be ac- 
commodated ro any Radius ; 
which is done by taking off all 
Diviſions parallelwiſe and not 
lengthwiſe. The Ground of 
which Practice is this, that Pa- 
rallels to the Baſe of any Plain 
Triangle, bear the ſame Pro- 
portion to it : : as the Parts of 
the Legs above the Parallel do 
to the whole Legs. 

Sgcror of a Circle, is a mixt 
Triangle comprehended between 
the Radius and an Arch of the 
Circle. 

SECUNDANS, in Mathema- 
ticks, is an infinite Series of 
Numbers, beginning from no- 
thing, * as the Squares 
of Numbers in Arithmetical Pro- 
portion. As for Inſtance, 

0,2:4,9,16,25,36,49,64, &c. 

SEGMENT of a Circle, is a Fi- 

re contained between a Chord 
2 an Arch of the ſame Cir- 
cle. 

SEGMENT ef 4 Spbere, is a 
Part of it cut off by a Plane; 
and therefore the Baſe of ſuch a 
Segment myſt always be a Cir- 


SE 


cle, and its Superficies a Part of 


the Surface of the Sphere. N 
Its Solid Content is found by 25 
multiplying the Surface of the 
whole Sphere, by the Altitude hy 
of the Segment, and then diyi. h 
ding the Product by the Diameter - 
of the Square, and to the Quo. ſl © 
tient adding the Area of the 
Baſe of the Segment. * 
SEMi-Ba EVE, a Term in Mu- 
ſick. See Notes and Time. 0 
Sgmi-CixcLE, is the Figure 8 


contained between the Diameter 
of a Circle, and half the Cir- \ 
cumference. 

Alſo an Inſtrument for ſurvey. 4 
ing, made of Eraſs, and divided a 
into 180 Degrees, being half the WW , 
Theodolite. 

Sum1r-CuBicar, PARABOLTL op, 
is a Curve whoſe Ordinates are © 
in Subtriplicate of the Duplicate Iſl « 
Proportion of the Diameters : 
That is, the Cubes of the Ordi- 
nates are as the Squares of the 
Diameters. 

In this Paraboloid, the Seg- 
ments of the Curye, cut by Or- 
dinates at equal Diſtances, are as 
the Ordinates in a Parabola; and 
therefore theirSquare is encreas'd 
by Equals in Arithmetical Pro- 
greſhon : And conſequently that 
Curve 1s to a Right-Line, as the 
Trunk of a Parabola to a Para- 
bola. 

SgMI-DIAME TEN, or Radius, 
is that Line that is drawn from 
the Centre to the Circumference 
of a Cirele. 

SEMI-DiauE TER, in Fortifica- 
tion, 1s two-fold, viz. the great- 
er and leſſer : The former being 
a Line compoſed of the Capital, 
and the ſmall Semi Diameter of 
the Polygon; and the other, a 
Line drawn to the Circumfe- 
rence from the Centre through 


the Gorges, _ 


ww == «@ 2 


2 
, 


.v % EY * —— — 2 1 2 


wo _— 4 ent Dd WW 1 1 


8 E 
SrMl-DiApAs Oo, 4 Term in 
Muſick, ſignifying a defective 
or imperfe& Octave. 


SEMi-Diar ENTE, in Muſick, 


ſignifies an imperfect Fifch. 

SEMi-Dir ox k, in Muſick, is 
the leſſer Third, having its 
Terms as fix to five. 

Semr-QUADRATE, the ſame 
with Quartile. 

SEM -QVUAAT III, an Aſpect 
of the Planets when diſtant from 
each other 45 Degrees, or one 
Sign and an half. 

Semr-Quaver, a Term in 
Muſick. See Notes and Time. 

Semr-QuinTrIts, an Aﬀpet 
of the Planets, when at the Di- 
ſtance of 36 Degrees from one 
another. 

Semr-SEXTILE, an Aſpect of 
the Planets when diſtant from 
one another 3o Degrees, or one 
Sign, and is noted thus, S. 

Semr Toxs, a Term in Muſick, 
of which there are two ſorts, viz. 
a greater and leſſer ; the Inhar- 
monical Deiſis being the Diffe- 
rence between them. 

SENSIBLE Horizon. See Ho- 
rixon. 

Sens1BLE PornT» See Point 
Senſible. 

SERPENTARIUS, a Conſtella- 
tion in the Northern Hemiſphere 
conſiſting of thirty Stars. 

SEPTENTRIONAL SIGNS, are 
the firſt ſix Signs of the Zodiack, 
ſo called, becauſe they decline 


12 Q be ſome Integral — ng 


conſtant Increment q, which let 


- 


8 E 

towards the North from che 
Equinoctial, and are the fame 
with Boreal Signs. 
SkRIESs, properly (| ing. i 
an orderly ä — 
tion of Things one after another. 
"Tis commonly in Algebra con- 
nected with the Word Infinite, 
and thereby Infinite Series, is 
meant certain Progreſſions, or 
Ranks of Quantities, orderly 
proceeding, which make conti- 
nual Approaches to, and if in- 
finitely continued, would be- 
come equal to what is enquired 
after. | 

This Method took its Riſe 
from the learned Dr. Wallis's A- 
rithmetick of Infinites, and has 
been of late ſo purſued by ſe- 
veral worthy Perſons of our own 
Nation, eſpecially the incom- 
parable Sir Iſaac Newton, that it 
is now one of the greateſt Im- 
provements of Algebra, 

Every infinite Series may be 
ſumm'd up, if the Terms of ir 
are expreſſed by a. Fraction, the 
FraQors of the Denominator of 
which are taken from any Arith- 
metical Progreſſion, and the Nu- 


merator be a Multinomeal whoſe 
[Dimenſions at leaft are leſ; b 


two than thoſe of the Denomi- 
nator. ; | 
The following Account of th 
Method of Increments of Mr. 
Cunns being new, eaſy and plain, 
it will not be amiſs to inſert here. 
equally encreaſing by the 
ar a finite Aeladdes to 0. 


Then if © be the protine Valne of the Integral, 


+ q wil 


be the Firſt ſucceeding Value, 


29 the Second, 


© + 39 the Third; 


ng the , i 


2 


And 


dee 8 E 


And let theſe ſeveral ſueceſſive Values, for Eaſe and Conve. 
nience, be denoted by the ſame © accented underneath : 


Then 2 will be denoted by Q. 


4 2;+9 by 2 
* L127 by 2, 
232 by ©, 
2 by 2 


And in like * whilſt © is the preſent Value of the Inte- 
gral, the Value of © immediately preceding the preſent, * if 
you pleaſe to to call the Firſt Preceding, will be 


TE 
The Second © —29 
The Third —39g 
The n** — 14 


And if you Pry to let theſe be denoted by the ſame 2 ac- 
cented aboye ; 


Then Q- q will be denoted by 2 


2— 27 8 2 
L=—39 0 
. & 


N. B. Dr. B. Taylor, and others, choſe to denote the Increments 
by the ſame Letters with the as; only for Diſtinction ſake 
they point them beneath: 


n+ n=" 


So 1222. n+ 22 
2122 ek ts 
vomy n+4an=» 


And 


AY 


we. 


te- 


C4 


ts 
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And then the Integral Quantities may be denoted by the ſmall 
Leiters; and the preceding and ſucceeding Values of Integrals by 
the Letters repreſenting the preſent Values accented above and be- 
low : And to diſtinguiſh theſe Values of the Integral from like 
Values of Fluents, the Grave Accent is uſed inſtead of the 


Acute. 
Cor. From the very Notation itſelf, it follows, that if t he Value 
of any given Integral be ſubſtracted from its next ſucceeding Va- 


lue, the Remainder is the Increment of that given Integral: And 
therefore to find the Increment of any given Integral, this is 


The Rule. 
Every where in the given Expreſſion, inſtead of the Integrals, 


write their next ſucceeding Values, and from the Reſult take the 
given Expreſſion, and the Remainder is the Increment ſought. 


Example I. So the Increment of n is n—n==nd-n—n=n, And, 
, . 0 


Example II. The Inerement of nn is un - = NK 
| / {4 / 4 7 


1p zu — n XU zu. 
/ "4 


Example III. The Increment of 1 is nn - = n—x 
HM jw % v 4 u to v #4 


Inn . n In- — 21 Xx n zun. 
9 , W 4 to 


Example IV. In like manner, the Increment of 11, &%*c. till 


& af! 
nis n u, rc, tilln— un, Oc, till. n -n xn u, Oc 
6 atlat2 EF1 2 at1 B 811 4 att at2 
till „ = n + > + I Xn — — 4 „ u, Oe, tiln= 
: at af 3 
B—a+1Xn Xn un, Oc til x. 
* atiartz B 
v Ww \aW % W w 
Example V. So the Increment of y 1 is 1 —nnunm 
1 v W v 


n 1 X 1 = 1 1— 1 ＋ 42 X nn = 3n un. 


Example 


8 * l ; g * ** : * * * 
* * 5 | . | 
8 K 8 
* 


ms | 7 a B a1 
*- Example VI. And the Increment of s 'n, ec. till u is n »n 


| Hp 8— 1 2 a B 6—1 4—1 42 
Dec. till x» —» „, Cc. till „ K 1, Ec. til 

8 "PP 2 : q 2 Fab” \ 

nn = n 5 iz — „ + an Xn n, Oc till »& 


foreleg 4õ—1 4—2 es 
4 — +1», n ux, Oc. till n. 


4 


Example VII. The Increment of 5 7 7 (or of its Equal i 
41M 


the negative Notation a1 nn nn) is nnn nnn — u 
| *#} *f 4 4 M 9 #4 4H ay of (9 

— 

n—nXnnnnnamzn+pqgn—n ＋ az „„ 

2 1  t44 | 5 8 41444 


Eonnnnnmn 
„ 7274 


Cor. From the Fourth, Fifth, and Seventh Examples it follow, 
that the Increment of any Expreſſion involving the ſueceſſive Va 
lues of any one variable Quantity, is had thus: 


M.ultiply the Expreſſion by the Number of the Factors into the 
conſtant Increment of the variable Quantity; then divide by the 
firſt Value, and you have the Increment of the Expreſſion. 


Con. Hence, alſo, it naturally follows, that the Integral corre- 
ſpondent to any Increment, will be had thus : 


= Multiply by that Value of the variable Quantity which imme- 
= diately precedes the firſt Value given; then diyide by the new 
Number of Factors into the conſtant Increment, and you will have 
the Integral. 


one Uſe of the preceding Principles, is to raiſe the Binomial 
Theorem. 


1. The Form may be eaſily had by Indaftion : The Coefficients 
remain to be inveſtigated; which ſuppoſe to be thus: 


a+x| — *r — 441 Ta x3 + 925 *, &f | 


Now, if we make m to increaſe uniformly by the Increment 1, 
and find the following State , that is, when m becomes m +1; 
or which amounts ts the ſame Thing, multiply the preceding Sup- 
poſition by a +, we ſhall have the Product. 


es my Bu had) _ WV 


4 


=: 3-6 


4 a va” ＋ a * a of e, fc 
＋ 14" x pra” x* an ta, Ge. 


In which m 212 4 whence m = r 
| | \ 
= 2 2 - 
N K \ 
And t$= 5s == . , a 
- _ 3. 2 
, ki . | — 
ikewi 5 = 8 mmm 
—_— 7 3+ 2 F 2 43 2 
| \ VN \ 
Whence 2 Fj" = 4" ＋ mat! 2 ant 42 2 


x, Ec. 


There are other Theorems for this Purpoſe, eaſily deduced 
from this: Such is this following; where A is the firſt Term, B 
the ſecond, C the third, &c. 


Fe m Þ+ 1 m2 
DFE a” + 55 + p BY þ 3 we 
a+x a+x 


Of all the Varieties for this Purpoſe, every one hath ſome p 
euliar Property which the reſt have not. aid 


Ee. 


2. To raiſe the Infinitonomial to any Power in determin'd . 
Suppoſe it to be 4 + By T + DP + EV, &c. = 
; ie 
AXIA TTT, &.. 
Which call AXI+by + ff +df , Se. 


Then for the Form of the Power, you may obſerve (by Induc- 
tion) that the firſt Term will be always 1 ; the ſecond, where the 
Index of y will be an Unit, cannot be formed by any of theſe 
Terms but the 1f and 24; and that the third Term, where the 
Index of y is 2, can be produced only by either ſquaring the 2d, or 
multiplying the 34 by the 1f Term. And — either by 
multiplying the 1/ by the 4th, the 24 by the 3d, or the Cube of 
the 24; and ſo proceecing, taking all the poſſible Ways. And 

Z then 


SE 


SE 
1 you will have, if the required Power's Index be denoted 
7 
A” X 1+ gby + be o+ ld 7% 
+ . * + mbey? vu 
＋ ff + ſee 
+ thbey* * 
Let m encreaſe to m- 1, and the Power of the Infinitonomial 
will be, 
I 7 g 4 
K = 2 2 
2 2 ſee T. 
gb * . tbbc 
* ** + bk ＋ 
Eb — 
5 * ＋ 14h 
d nb c 
4 
he xs 
kb*c 
gbd 


Here it appears, by comparing like Terms, that by is the In- 


crement of gby, that is, 
g=1= m therefore g = m. 


And h = 1 = m 


* h = m 

/ \ 
k =g = m A 12 = 
5 BE KT : | = wu 


Now 
and reſt * 
8 the Valu | 
Values of + 
Z, b, k, 855 and i 
, =o and m | 
1 ultiply by 
be N - 
» 


A” 


m — — 
I 3 
3 


+ — — 
m 1 N 
2 
: 43 
X X B* Cy? 


+ 
- wB=1 4 
: BD 


+ 24 Ey 


Oe. 
2 2 
3. If 


_- 4 8 E 


3. If the Terms of any Series be 4, a + *, a+ 2, Cc. till 
a + nx, and you require the Sum of all: 


Let the Term next following the laſt (viz. a+ TINA) be 
called ; then will be the Increment of the Sum: And ſo 


== + 4, the Integral of u, will be the Sum it ſelf. But when 
the Term next following the laſt is a, then the Series is nothing, 


2 \ \ 
Therefore when m == a, then (== ＋ A, i. e. — ＋ A = 06 


Therefore the Sum ſought is ZZ — £=, 
2m 24 


Which, if c be the laſt Term, vill be 


* 
* 
cc coca = caa | 
8 nl 
2c 24 2 c 4 7 2 * 


Prom the former Series 4, a , Oc. let there be found 


this a Xa Pr, a TNν N zT, PI X Te, 
a + 3x X a + 4, Ec. til a nx 2 TT to find 
the Sum of all. 


Then let the Term immediately following the laſt be n 
which is the Increment of the Sum: / 


Therefore the Sum is e ＋ 4. 


3 m 


When that which immediately follows the laſt is 4 4 the Sun 
is = nothing , 


Threfore, writing 4 4 for n n, the Sum 
/ , 


SE SE 


l \ 75 
lads 
e Conſequently ___- — bl” is the Sum ſought: 
0 Ir 32 
M Where if e be the laſt Term of the Arithmetick Series, it will be 
c 92 5 dy * ... 
Ys. $0 2 
0s y : 


Alſo from the ſame Series, viz. 4, a + x, Ec. let tl.is be 
formd: 4X a+x X PP XII AAT 
X 42 ＋ 37 Xx 2 4, Oc. till 2 Au x 4 ＋ +1 x X 
„ = „TFF 


Let the Term immediately following the laſt be 00 20 2, which 
is the Increment of the Sum ; 
n nn nn 


And the Integral a W + A is the Sum. 


* 


But when the Term next following the laſt is a 4 4 4, the Series 


is o. N 
3 \ 
aaaa 
Therefore 548 +A=o * 4 =-— "IS 
12 5 4 
\ \ 
mmm mm 444424 
Mm, Cenſequently is, the Sum ſought. 
| 2 * 
WY \ \ 
1... ** 4%, if e be the laſt Term in the Arith- 
: A motick Serres. 
* * 
un 


Other Examples of putting variable Quanties into Increments. 


1 „ ns „ 
Example 8. The Increment of - = - = = — = 
* * 


— 2 — 1 
T3 er | Z 3 | Exam- 


\ \ 


on- 


S:B . S E 


| 1 
Example 9. The Increment of * — = 
nnn un un nnn 
\ % \ \ W 
nnn—nnn n—_NXnn n — 1 25 3 
1 X — WW X — W —_  — 8 8 
n nn nn unn nnnn "WW" 
X I \ x W 
Fi 
zn 
unn n n 
S 
Example 10. The Increment of 
— Pn CO. 5 5 
A - — — — : = 
ES Sms er. All a e 2 © Se ute: 7 
& a+1 B ai a+2 B B41 a a+1 B 
2 1 Ce. till 2 — 2 2 Ec till 2 2 2 — 2 Ec. X 2 Oc. 2 
& a+1_ _5 a+1_ a2 * 817 a B41 al 5 
eee eie  Z z2*Scullzt 
& a+! B B41 4 a+1 B By 
2 — 2 2 ＋ 2 2 — 2 - Ii 2 
[4 4 B41 . * 
— q — — 8 — 
EZ = Fc. tillz 2 2, c. till x 18 
4 677 


@ fte 3 Þ+1 
„ I- XX 


2, Ec. till 2 
& B. 


Therefore to put any ſucceſſive Values, dividing Unity of « 
flowing Quantity into Increments, multiply the Expreſſion by the 
Number of the Factors into the conſtant Increment of the variable 
Quantity: 'Then divide by that Value of the variable Quantity 
which next ſucceeds the laſt which is given, and change the Sign: 
So you will have the Increment. 


Cor. Hence alſo it naturally follows, that the Integral of any 


ſuch Increment will be had thus: 


Change the Sign, multiply by the laſt given Value of the varia 
ble Quantity, and divide by the new Number of Factors into the 
conſtant Increment, and you will have the Integral. | 


Example 11. The Increment of any Power nn is yn —n n= 
2 "n+ * n. 2 * * 0 \ \ : 
Example 12. And the Increment of * n is nn n — nnn = 
28 ＋Z ANN + = ö | \\ \ 
„ 2 Exam 


SE "BY 


Example 13. In like manner the Increment of 
( + (2 2% + (3 2%*, Ec. is 
G62 + Gan +63 8 —5 Sc. — (12" — (2 2%" — (32, Ge. 


un 


* N 
= (iX MZ 2+ _ * 2* ＋ == 25-3 23, Se 
0 . 
> 2 22 2 
+ XR 1 , 2 + —— 23 2), Se. 
* 
146 * ä m E, Sec. 
85 + Ec. X Sec. 


From theſe Examples it is evident, that always the Index of the 
higheſt Power of the variable Quantity in the Increment is leſs 
by an Unit than the Index of the higheft Power of the Integral ; 
and that the other ſucceeding Terms deſcend as the Binomial 
Theorem for raiſing integral Powers ; and conſequently, the 
Form of the Integral of any Power is known. 

Wherefore, if it be required to find the Integral of 


( 2 + (: -” + (3 z + 3 Se, 
we may with Safety put it 
* * W 
a 2 — Ti + 0 + 32 — 1 Ec. 


where m's Increment is an Unit. And then to determine the Co: 
eficients, a, e, y, c. we have 


5 : . 2 2 
TH Gz + Gs + Ot Þ+ Er „ee, 
* 6 3 \ 
2 mm „ mmm m Mmmm m 
=eaXxmit + tC ＋4 E „ On, 
Dy NS 2 . 2. , 2.3. 4 
x \ 8 28 
4 * | m 
ve + 3 x 1 22 2 2 + =. 2˙ r. 
| q * * 
m 
=+; x m 2 2 + ZE 


| 8 E 


Therefore 


m 77 
* 
1 
. 
m \ 
(4 (1 
m \ 

(s (1 
— * 
m A 

EP 


But if a, e, y, Ec. 
Powers of * py 


(! 
38 
N 
. 
m 89 
m 
3 
1 
„5 
Om 
3 = Sun 
3 
* 
ö m 
En 
v "5 


. SE SE 
Therefore if n denotes the Order of the Terms, the firſt will be 


ITY and either of the following '1'erms will be 


\ * 


e EF: ” F m m wt 2— . 2 
12 . * Sc. X 2 2 


In which Theorem we go on till a Value of »= 2, and the Num- 
ber of the Terms will be =m +, 7 


Hence, if there be a Series of Cubes whoſe Roots are in an Arith- 
metical Progreſſion, and 25 be put for the Term which immedi- 
ately follows the laſt; to ſum up ſuch a Series, we muſt find the 
Integral of 2. In which Caſe mi, (l, and all the fol 
lowing Values of C, are nothings. Therefore 


The frcend Term 


(n 2 11 m2—n RE ERS 
_—_ 7 e—_R 
The third Term 
mf 2 — 2 . : NY +0 
a. ld. Lo. 
- * + rw 
The fourth Term 
( ( r m 12—3 
RT. „ OE *r Net 
2 — | n 3 A 


1 1 3 1 — 2 
© — DDD TE rn, 


Therefore the Integral is 7 ** N — — 2 ＋ 7 * 2+ A. 


But when 4, the firſt Term in the Arithmetical Progreſſion, is 
that which immediately follows the laſt, the Sum is nothing. 


Therg= 


8 E 


Therefore 4 * * - a3 + 7 a" x2 ＋ Ar 0 


Whence A = 25 a* 2 + > NEFF JR 7 a* 2 


Therefore the Sum ſought is, 
* + > 


7 2— — 
. 2 4 


+ | 


= — — 1 — — 
— z' z XxX — 2 —— Au Xa—2= + 


SerrExnTINE Lix E, the ſame 
with Spiral ; which ſee. 
SxksduiALT ER, in Muſick. See 
Time. 

SESQ UVIALTERATL PROPORTION, 
is when any Number or Quan- 
tity contains another once and 
an half; and the Number ſo 
contained in the greater is ſaid 
to be to it in ſubſeſquialteral Pro- 
portion. 

Sxsq.UIduADRAT RE, an Aſpect 
or Poſition of the Planets, when 
they are at the Diſtance of four 
Signs and an half, or 135 De- 
grees, from each other. 

S£$Q.U1Q VINTILE, an Aſpect 
of the Planets, when 102 Degrees 
diſtant from each other. 

S£ESQUITERTIONAL PROPOR- 
TION, is when any Number or 
oy contains another once 
and one Third. | 

SEXAGENARY TABLES, were 
Tables contrived (formerly) of 
Parts Proportional ; where, by 
* you may find the Pro- 
duct of two Sexagenaries to be 
multiplied, or the Quotient of 
two that are to be divided, &c. 

' SEXAGESIMAL FRACTIONS, or 
Sexagenaries, are ſuch as have al- 
ways 60 for their Denomina- 


SH 


2 


I I "im 
. 4 . T" 2, 4 = 


2 XX — i —a X a—2]* 


4% 


tors: There were antiently no 
others uſed in Aﬀtronomical Ope- 
rations; and they are ſtill re- 
rained in many Caſes, though 
Decimal Arithmetick begins 10 
grow in uſe now in Aﬀtronomical 
Calculations, 
SEXANGLE, in Geometry, isa 
Figure conſiſting of fix Angles. 
SEXTANS, is the ſixth Part of 
any Thing: Thus, there is an 
Aſtronomical Inftrument called 
a Sextant, as being the 6th Part 
of a Circle, This hath a gradu- 
ared Limb, and is uſed like a 
Quadrant, | | 
SExTILE, the Poſition or Aſ- 
peQ of the Planets, when at 60 
Degrees diſtance, or at the Di- 
ſtance of two Signs from one 
another; and is marked thus “. 
SHOULDRING, in Fortification, 
is a Retrenchment oppoſed to 
the Enemies, or a Work caſt up 
for Defence on one fide, whe- 
ther it be made of Heaps of 
Earth caſt up, or of Gabions and 
Faſcines. A Shouldring alſo 1s 
a ſquare Orillon ſometimes made 


in the Baſtions on the Flank near 


the Shoulder, to cover the Can- 
non of a Caſemat. Again, it is 
taken for 2 Demi-Baftion or 

Work 


81 


Work conſiſting of one Face, and 
one Flank, which ends in a Point 
at the Head of a Horn-work or 
Crown-work: Neither is it to be 
anderſtood only of a ſmall Flank 
added to the ſides of the Horn- 
work, to defend them when 
they are too long, but alſo to 
the Redoubts which are raiſed 
ona ſtrait Line. 

SIDERAL YEAR» See Solar 
tear, 

$1LLON, in Fortification, is an 
Eleyation of Earth, made in 
the Middle of a Moat, to forti- 
fy it when too broad: It is o- 
therwiſe called Envelope, which 
is the more common Name. 

Stm1LAR, in Geometry, is the 
ame as like, 

SIMILAR ArcCugs of 4 Circle, 
are fuch as are like Parts of their 
whole Circumferences. 

SiM1t.ar BoDigs, in natural 
Philoſophy, are called ſuch as 
have their Particles of the ſame 
Kind and Nature one with an- 
other. _ 

Stmit.arR Plane Numbers, are 
thoſe Numbers which may be 
ranged into the Form of Similar 
Rectangles: That is, into Rect- 
angles whoſe Sides are propor- 
tional, ſuch are 12 and 48; for 
the Sides of 12 are 6 and 2. and 
the Sides of 48 are 12 and 4. 
But 6. 2:: 12. 4, and therefore 
thoſe Numbers are Similar. 

StmILAarR PoLyYGoNs, are ſuch 
as have their Angles ſeverally 
equal, and the Sides about thoſe 
Angles proportional. 

SIMILAR RECTANGLES, are 
thoſe which have their Sides a- 
dout the equal Angles propor- 
tional. 

1. All Squares are Similar 
Nectangles. 

2. All Similar Rectangles axe 


81 
to each other as the Squares of 
their homologous Sides. 

StMILAR Right-lin'd Fgures, are 
ſuch as have equal Angles, and 
the Sides about thoſe equal An- 
gles proportional. 

SIMILAR SEGMENT'S of a Circle, 
are ſuch as contain equal An- 

les. 

a SIMILAR CuxvESs. Two Seg- 
ments of two Curves are called 
ſimilar, if any Right: lined Fi- 
gure, being inſeribed within one 
of them, we can inſeribe always 
a ſimilar Right-lined Figure in 
the other. 

SIMILAR CoNn1CK - SECTION : 
Two Conick-Sections are ſaid to 
be ſimilar, when any Segment 
being taken in the one, we can 
aſſign always a ſimilar Segment 
in the other. 

StMILaR DIAMETERS of two 
Conick-Se#ions. The Diameters 
in two Conick-SeCtions are ſaid 
ro be ſimilar, when they make 
the ſame Angles with their Or- 
dinates. | 

S1M1L4R SoLrds, are ſuch that 
are contained under equal Num- 
bers of ſimilar Planes, alike ſi- 
tuated. | 

SiMILAR FRIANGLES, are ſuch 
as have all their three Angles 
reſpectively equal to one an- 
other. 

1. All ſimilar Triangles have 
the Sides about their equal An- 
gles proportional. . 

2. All fimilar Triangles are 
to one another, as the Squares 
of their homologous Sides. 

S1MPLE FLANK. Sec Hank, 

SIũPLE PROBLEM, in Mathe- 
maticks. See Linear one. 

StueLE QvANTITIESs, in Al- 
gebra, are ſuch as have but one 
Sign, whether poſitive or nega- 

T : ve: 


ö 
| 
1 
ö 
N 
| 
' : 
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tive : Thus, 24, and 3b, are 
imple Quantities. 

But a+b, and +d—c+h are 
compound ones. 

SimeLE 'TENAILLE» See Te- 
naille, 

Six E, or Right Sine, is a Right 
Line drawn from one End of an 
Arch, perpendicularly upon the 
Diameter drawn from the other 
End of that Arch; or it is half 
the Chord of twice the Arch. 

If the Radius be =1. then the 
Length of the Arch of a Qua- 
drant will be 1.57070, &c. and 
the Square of it is 2.4694, c. 
Now if this Square be divided 
by the Square of a Number ex- 
preſſing the Ratio of 90 De- 
grees to any given Angle, as 4, 
and the Quotient be called z, 
three or four Terms of this Series 


3 + 
3 — . Ec. 
n 2 24 720 40320 


will give the Coſine of the An- 
gle A, 
" Sing COMPLEMENT. See Com- 
lement. | | 
S1nGLE, or Simple Eccentricity. 
See Eccentricity. 
SN AL QA DRA Nr, is made 
of Braſs or Wood, with Lines 
drawn from each fide interſec- 
ting one another with an Index, 
divided by Sines, alſo with ninety 
Degrees on the Limb, and two 
Sights to the Edge, to take the 
Altitude of the Sun. Sometimes 
inſtead of Sines, *tis divided all 
into equal Parts; and is uſed by 
Seamen to ſolve by Inſpection 
any Problem of Plain-ſailing. 
Sycuon, a Glaſs or Metalline 


crooked Pipe, Tube, or Cane. 


Sec Syphon. | 
Sixtus, the Dog-Star, a bright 
Star of the firſt Magnitude in the 


. Conſtellation Canis Major. Its 
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Longitude is 99 Degrees, 47 M. 
nutes, Latitude 39 Degrees zi 
Minutes. 8 

SLIDING RuLEs, or Scale, 
are Inſtruments to be uſed with. 
out Compaſſes, in Gauging, mea. 


ſuring, c. having their Line; 
fitted ſo, as to anſwer Propor. 
tions by Inſpection; they are 
very ingeniouſly contrived and 
applied by Gunter, Partridge, 
Cogſball, Everad, Hunt, and others, 
who have written particular 
Treatiſes about their Uſe and 
Application. | 

SoLAR Cour. See Diſcus. 

SOLAR CYCLE. See Cycle g 
the Sun. 

SOLAR SPOTS. See Spots of the 
Sun. 

SoLAR YEAR, is either Troji- 
cal or Siderial. 

Tropical Year, is that Space of 
Time, wherein the Sun returns 
again to the ſame Equinoctial, 
or Solfticial Point, which is al. 
ways equal to 365 Days, five 
Hours, and about 55 Minutes, 

The Siderial Year, is the Space 
wherein the Sun comes back 
to any particular fixed Star, 
which 1s about 366 Days, eight 
Hours, and nine Minutcs. 

Sori ANGLE, is an Angle 
made by the meeting of three or 


more Planes, and thoſe joining 


in a Point, like the Point of a 
Diamond well cut. 

SOLID BasTION. See Baſtion, 

SoL1D, 'in Geometry, is the 
third Species of Magnitude, ha- 
ving three Dimenſions, Length, 
Breadth, and Thickneſs, and is 
frequently uſed in the ſame Senſe 
with Body; it may be conceived 
to be formed by the dire& Mo- 
tion, or the Revolution of any 
Superficies, of what Nature or 
Figure ſoever. 4 


Sort 
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Sol 1b of leaft Reſiſtance. Sir Iſaac 
Newton, in his Principia, p. 327. 
ſhews, that if there be a Curve- 
Figure, as DNEB, of ſuch a Na- 
ture, as that from any Point, as 
N, taken in its Cireumference, a 
Perpendicular N M be let fall to 
the Axis AB: And if, from a given 
Point, as G, the Right Line GR, 
be drayn parallel to a Tangent 


DN 


* 


> 


to the Curve in that Point N: And 
alſo, if the Axis being produced, 
till G R cut it, it will then be as 


MN : GR:: GR: 4BG Xx GR. 


Then the Solid, which may be 
generated by the Revolution of 
this Curve round its Axis AB, 
when moved moſt ſwiftly in a 
rare and elaſtick Medium, ſhall 
meet with leſs Reſiſtance from 
the Medium, than any Circular 
Solid whatſoever, deſcribed after 
the ſame Manner, and whoſe 
Length and Breadth are the 
ſame. | 

Solid Nous, are thoſe 
which ariſe from the Multipli- 
cation of a plain Number, by 
any other whatſoever; as 18 is a 
Solid Number made of 6, (which 
is Plane) multiplied by 3; or 
of 9 multiplied by 2. 

SoL1D PLACE. See Solid Locus. 
Soli PROBLEM, in Mathema- 
ticks, is one which cannot be 
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2eometrically ſolved, by the In- 
terſection of a Circle, and 4 
Conick-SeQion ; or by the Inter- 
ſection of two other Conick- 
Sections beſides the Circle. 

1. As to deſcribe an TIſoſceles 
Triangle on a given Right Line, 
whoſe Angle at the Baſe ſhall 
be triple to that at the Vertex. 

2. This will help to inſcribe a 
Regular Heptagon, in a given 
Circle ; and may be reſolved by 
the Interſection of a Parabola 
and a Circle. 

3. The following Problem al- 
ſo helps to inſcribe a Nonagon 
in a Circle; and may be ſolved 
by the Interſection of a Parabo- 
la, and an Hyperbola between 
its Aſymptotes, viz. 

4. To deſcribe an Iſeſceles Tri- 
angle, whoſe Angle at the Baſe 
ſhall be quadruple of that at the 
Vertex. 2 

5. And ſuch a Problem as this 
hath four Solutions, and no 
more ; becauſe rwo Conick Sec- 
tions can cut one another but in 
four Points. How all ſuch Pro- 
blems are conſtructed, Mr. Hal- 
ley ſhews in Philaſopb. Tranſat, 

. 188- 

SoL1pITyY, (See Firmneſs) is & 
Quality of a Natural Body con- 
trary to Fluidity, and appears to 
conſiſt in the Parts of the Body's 
being interwoven and intangled 
one with another, ſo that they 
cannot diffuſe themſelyes ſeyeral 
ways, as Fluid Bodies can. 

SoOLSTICE, is the time when 
the Sun, entring the Tropical 
Points, is got furtheſt from the 
Equator, and before he returns 
back towards it, in the ſame Pa- 
rallel, and ſcarce making any 
other Lines than perfe& Circles, 
ſo ſmall is its Progreſs. 

Theſe Solſtices are two: 


1. Aftiyal 
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I. XMftival, or Summer Sol- 
ſtice, when the Sun enters Can- 
cer, Fune 11. making the longeſt 
Day, and the ſhorteſt Night. 

2. And the Hyemal, or Win- 
ter Solſtice, December 11. when 
he enters Capricorn, the Nights 
being then ar the longeſt, and 
the Days at the ſhorteſt, that is, 
in Northern Regions; for under 
the Equator there is no Varia- 
tion, but a continual Equinox; 
and in the Southern Parts, the 
Sun's Entrance into Capricorn 
makes the longeſt Day, and into 
Cancer, the longeſt Night. 
Sou rio, in Mathematicks, 
is the anſwering of any Queſ- 
tion, of the Reſolution of any 
Problem. 

Sound, ſeems to be produced 
by the ſubtiler and more zthe- 
rial Parts of the Air, being for- 
med and modified into a great 
many ſmall Maſſes or Contex- 
rures, exactly ſimilar in Figure; 
which Contextures are made by 
the Colliſion and peculiar Mo- 
tion of the ſonorous Body, and 
flying off from it, are diffuſed all 
round in the Medium, and there 


do affect the Organ of our Ear 3) 


in one and the ſame Manner. 

Sound alſo appears not to be 
produced in the Air ſo much by 
the Swiftneſs, as by the very 
frequent Repercuſſions, and re- 
ciprocal Sha kings of the ſonorous 
Body. a | 

Sir Iſaac Newton demonſtrates, 
(Prop. 43. Lib. 2. of his Principles,) 
that Sounds, becauſe they ariſe 
from the tremulous Motion of 
Bodies, are nothing elſe but the 
Propagation of the Pulſe of the 
Air : And this, he ſaith, 1s con- 
firmed by thoſe great Tremors 
that ſtrong and grave Sounds ex- 
cite in Bodies round about, as 


8 O 
the Ringing of Bells, Noiſe of 
Cannon, &c. 
And in other Places he con. 
cludes, that Sounds do not con- 
fiſt in the Motion of any Ather, 
or finer Air, but in the Agitation 
of the whole common Air; be. 
cauſe he found by Experiments, 
that the Motion of Sound depen- 
ded on the Denſity of the whole 
Air. 
He found by good Experi- 


ments, that a Sound moves 968 


Foot, Engliſh, in a Second of 
Time, Pag. 270. ſuppoſing the 
Air by the Pulſe which cauſes 
Sound, to be in a Motion, like 
that of Water when its Waves 
roll : He calculates the Breadth 
of the Pulſe, or the Diſtance be- 
tween Wave and Wave, to be 
in the Sounds of all open Pipes 
double the Length of thoſe Pipes, 
which he grounds on an Expe- 
riment of Father Merſennus, in 
his Harmonicks, and that exten- 
ded String made 104 Vibrations 
in a Second; when It was an uni- 
ſone with the C faut Pipe of an 
Organ, whoſe Length was four 
Foot open, and two Foot ſtopped 


2. | 
Why the Sound ceaſes always 
with the Motion of the ſonorous 
Body, and why they reach the 
Ear equally ſoon, when far off 
or near, he ſhews in Prop. 48. 
Cor. Where he proves, that the 
Number of the Pulſes propaga- 
ted, is always the very ſame 
with the Number of the Vibra- 
tions of the rremulous Body, and 
that they are not by any means 
multiplied as they go from it. 
The following Properties have 
been obſerved of Sound ; in ma- 
ny of which there is a near Re- 
lation between it and Light: 


For, | 
1. A1 
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1. As Light acquaints the Eye 
with the different Qualities, 
Magnitudes, and Figures of Bo- 
dies, ſo Sound, in like manner, 
informs the Ear of many of the 
ame Things in the ſonorous 
__ | 
2. As Light preſently vaniſhes 
on the Removal, or total Eclipſe 
of the Radiating Body, ſo a 
Sound periſhes as ſoon as the 
Undulation of the Air ceaſes, 
which Motion both produces and 
preſerveth all ons. 

3. The Diffuſion of Sound 
from the ſonorous Body is ſphe- 
rical, like the Radiation of Light 
from 1ts Centre. 

4. A great Sounddroyns a leſs, 
as & greater Light eclipſes a 
leſs. 

5. Too great, loud, or ſhrill a 
Sound is offenſive and injurious 
to the Ear, as too great and 
bright a Light is to the Eye. 

6 Sound alſo (like Light) 
moves ſenſibly from Place to 
place, though nothing near ſo 
ſwift as Light: It is reflected 
ike Light from all hard Bodies; 
it is hindered and refracted by 
paſſing through a denſer Me- 
dium. But it differs from Light 
in this, That whereas Light is 
always propagated in Right- 
Lines, the Motion of Sound is 
almoſt always curvilineal. 

7. Sound alſo difters much 
from Light in this, That it is 
rery much weakened by Winds, 
ud ſuch-like Motions of the 
Air, which yet have no Effect 
on Light: For Merſennus com- 
putes, that the Diameter of the 
here of a Sound heard againſt 
the Wind is near a third Part 
leſs, than when coming with 
the Wind. 
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8. A very ſmall Quantity of 
Body ſerves to ale the Rays 
of Light; as we perceive mani- 
feſtly in ſmall Pieces of Looking- 
Glaſſes, c. But there appears 
to be neceſſary a Body of much 
larger Dimenſions to return a 
Sound, or make an Echo. 

9. As to the Reflections of 
Sounds, tis obſerved, that if one 
ſtand near the reflecting Body, 
and the Sound be not very far 
off, though an Echo be produ- 
ced, yet it cannot be heard; be- 
cauſe the Direct and Reflex 
Sound enter the Ear almoſt at 
the ſame time: But when the 
Sound appears to be ſtronger 
than ordinary, and laſts longer, 
eſpecially when the Reflection is 
made from divers Bodies at once; 
as from Arches and vaulted 
Rooms, from whence the con- 
fuſed Sound of ſuch-like Places 
ariſes. 

And from hence probably may 
be deduced the Reaſon, why 
Concave Bodies are (ceteris pari- 
bus) fitteſt to produce great and 
clear Sounds, ſuch as Bells, &c. 
For in ſuch Bodies the Sound is 
very ſwif ly and very often re- 
flected from ſide to ſide, and 
from one Part of the Cavity to 
another, and the Bell hanging 
at liberty, this produces great 
Tremblings and Shakings of the 
whole Concave Body, which oc- 
caſions the Sound to continue 
till they ceaſe and are quiet. 

10. There is one Phenomenon 
viz. that Sounds great or ſmall, 
with the Wind, or againſt it, from 
the ſame Diſtance, come to the 
Ear at the ſame time. 

Dr. Holder, in his Book of the 
Natural Grounds and Principles of 
Harmeny, ſays, That if the tre- 

. mulous 
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mulous Motion which tauſeth 
Sound be uniform, then it pro- 
duces a muſical Note or Sound : 
But if it be difform, then 1t pro- 
duces a Noiſe. | 

The Florentine Academicks 


found a Sound to move one of 


their Miles (viz. 3000 Braccia, 
or 5925 Foot) in five Seconds of 
Time: Therefore according to 
them, it moves 1185 Foot in one 
Second. 

But Sir Iſaac Newton found it 
to move but 968 Foot in one Se- 
cond. 

11. If the Air be agitated in 
any Manner, there ariſes a Mo- 
tion analogous to the Motion of a 
Wave on the Surface of Water, 
which is called a Wave of Air. 

12. And the Motion of theſe 
Waves is the Motion of a Sphere 
expanding itſelf in the ſame 
Manner as the Waves move cir- 
cularly upon the Surface of the 
Water. 

13. Whilſt a Wave moves in 
the Air, wherever it paſſes, rhe 
Particles are removed from their 
Place, and return to it, running 
through a very ſhort Space in 
going and coming. 


14. Whereyer the neighbour- 


Ing Particles are not equally 
diſtant, the Motion ariſing from 
Elaſticity, cauſes the leſs diftant 
Particles to move towards thoſe 
that are moſt diſtant. 

15- Therefore, the Motion of 
the tremulous Body, by which 
the Air 1s agitated, ceafing, there 
are new Waves generated. 

16. Wares, whether the Air be 
more or leſs agitated, are equally 
ſwift. ö 

17. Waves, whether equal or 
any Way unequal, move with 
the ſame Velocity. | 

18. In Waves, the Squares of 
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their Celerities are inverfly 
the Denſities, 

19. When the Denſity remain 
the ſame, but the Elaſticity i; 
changed, the Squares of the Ce. 
lerities of the Waves are as the 
Degrees of the Elaſticity. 

20. If the Elaſticity and the 
Denſity differ, the Squares ot the 
Velocities of the Waves will be 
in a Ratio compounded of the 
direct Ratio of the Elafticity, 
and the inverſe Ratio of tht 
Denſity. 

21. If the Denſity and the 
Elaſticity increaſe or decreaſe 
in the ſame Ratio, the Cele- 
rity of the Waves will not be 
changed. 

22. Therefore, from the chan- 
ged Height of the Pillar of Mer- 
cury, Which is ſuſtained in a 


Tube void of Air by the Preſſure 


of the Atmoſphere, we muſt not 
judge the Celerity of the Waves 
ro be changed. 

23. For the Waves are moved 
with the ſame Celerity in the 
Top of a Mountain, as in 4 
Valley. 

24. The Waves move faſter ih 
Summer than in Winter. 

25. By determining the Height 
of theAtmoſphere, ſuppoſing it e- 
verywhere equallydenfe with the 
Air near the Earth, the Velocity 
of the Waves will be the ſame as 
a Body could acquire in falling 
from half that Height. 

26. The Motion of Waves in 
the Air produces Sound. 

27. A Body that is ſtruck, con- 
tinues to give a Sound ſome Time 
after the Blow. 

28. The Celerity of the Sound 
is the ſame as the Celerity of 
the Waves, which ftrike the 
Ear. 


19. The 


SO 

29. The Celerity of Sound is 
equable; yet in going through a 
great Space, it is ſometimes acce- 
lerated or retarded. 

30» The Celerity of Sound 
does not much differ, whether 
it goes with the Wind, or a- 
gainſt It 

31. Therefore, Sound may be 
heard at a greater or ſmaller 
Diſtance, according to the Di- 
rection of the Wind. 

32. Cæteris paribus, the Inten- 
firy of Sound is as the Space run 
through by the Particles in their 
going and coming. 

33. Therefore, Cæteris paribus, 
the Intenſity of Sound is as the 
weight by which the Air is com- 
preſſed. 

34. If all Tow remain as 
before, and the Elaſticity be 
increaſed, the Intenſity of Sound 
is directly as the en ro Root of 
the Elaſticity, and inverſely as 
the Elaſticity itſelf. 

35. The Intenſity of Sound is 
leſs in Summer than in Winter; 
yet in Summer, Bodies do more 
eaſily rranſmir Sound. 

36. The Intenſity of Sound, 
conſidered in general, is in a 
compound Ratio of the Space 
run through by the Particles, in 
their going backward and for- 
ward, of the Weight compreſ- 
ling the Air; and laſtly, of the 
inverſe Ratio of the Square 
Root of the Elaſticity. 

37- And the Degrees of the 
Sharpneſs of different Sounds are 
to one another, as the Number 
of the Waves which are pro- 
duced in the Air at the ſame 
Time. 

38. A Tone does not depend 
upon the Intenſity of the Sound, 
and an agitated Cord gives the 
ame Sound, whether it vibrates 
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through a greater or à leſs 
Space. 

39. Concords ariſe from the 
Agreement between the different 
Motions in the Air, which affect 
the Auditory Nerves at the ſame 
Time. | 

40. Cateris paribus, if the 
Lengths of two Cords are as the 
Number of Returns in a Conſo- 
nance, you will have the Conſo- 
nance between theSounds which 
the Strings produce. 

41. And generally ſuppoſing 
any Cords of the ſame Kind, if 
the Ratio be compounded of the 
direct Ratio of the Lengths and 
of the Diameters, and the inverſe 
Ratio of the Square-Roots of 
the Tenſions, (be the Ratio be- 
rween the Numbers of the Vi- 
brations performed in the ſame 
Time in any Conſonance what- 
ever,) you will haye that Conſo- 
nance by the Agitation of thoſe 
Cords: 

42. An agitated String will 
communicate Motion to another, 
which performs two or three Vi- 
brations, whilſt the firſt performs 
but one. 

SounD, in Geography, is any 
great Indraught of the Sea, be- 
tween two Headlands, where 
there is no Paſſage through. 

Souru DIRECT Diats. See 
Prime Verticals. | 

SEUTHERN SIGNS». See Auſtral 
Signs. | 

SpACE, if conſidered barely in 
Length between any two Beings, 
is the ſame Idea that we have of 
Diſtance; but if it be conſidered 
in Length, Breadth and Thick- 
neſs, it 1s properly called Capa- 
city; and when conſidered be- 
rween the Extremities of Mat- 
ter, which fills the Capacity of 

4 A " The 
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Space with ſomething ſolid, tan- 
idle and moveable, or with Bo- 
y, It is then called Extenſion ; 

ſo that Extenſion is an Idea be- 

longing to Body only. But Space, 
in a general Signification, is the 
ſame Thing with Diſtance, conſi- 
dered every Way, whether there 
be any ſolid Matter in it, or not. 

Space, therefore, is either 
Abſolute or Relative. 

Assorurk Seck, conſidered 
in its own Nature, and without 
Regard to any Thing external, 
always remains the ſame, and is 
immoveable; but Relative Space 
is that moveable Dimenſion or 
Meaſure of the former, which 
our Senſes define by its Poſitions 
to Bodies within it: And this the 
Vulgar uſe for immoveable 
Space. 

RELATIVE Sack, in Mag- 
nitude and Figure, is always the 
ſame with Abſolute, but *tis not 
neceſſary it ſhould be ſo numeri- 
cally. Thus, if you ſuppoſe a 
Ship to be indeed in abſolute 
Reſt, then the Places of all 
Things within her will be the 
ſame abſolutely and relatively, 
and nothing will change its 
Place. But then ſuppoſe a Ship 
under Sail, or in Motion, and 
ſhe will continually paſs through 
new Parts of abſolute Space ; 
but all Things on board conſide- 
red relatively, in reſpe& to 
the Ship, may be notwithſtanding 
in the ſame Places, or have the 
ſame Situation and Poſition, in 


regard to one another. 


SrEcrss, in Algebra, are thoſe 
Letters, Notes, Marks, or Sym- 
bols, which repreſent the Quan- 
tities in any Equation or Demon- 
tration. This ſhort and advan- 
tageous Way of Notation was 
introduced by Vieta, about the 
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Year 1590, and by it made many 
Diſcoveries in the Proceſs of Al. 
gebra, not before taken notice 
of. 
The Reaſon why Vieta gave 
this Name of Species to the Let. 
ters of the Alphabet ſubſervien; 
to Algebra, and why he calls i; 
Arithmetica ſpecioſa, ſeems to have 
been in imitation of the Ciyili. 
ans, Who call Caſes in Law, but 
abſtratedly, between Fobn , 
Nokes and Tom a Stiles, between 
A and C; ſuppoſing thoſe Let. 
ters to ſtand for any Perſons in- 
definitely; ſuch Caſes, I ſay, 
they call Species: Wherefore 
ſince the Letters of the Alpha. 
bet will alſo as well repreſent 
Quantities, as Perſons, and that 
too indefinitely one Quantity as 
well as another, they may pro- 
perly enough be called Species; 
that is, Symbols, Marks, or Cha- 
raters. From whence the lit- 
teral Algebra is frequently now- 
a-days called Specious Arithme- 
tick, or Algebra in Species. 

SPECIFICK, is In general what 
ever is peculiar to any diſtind 
Species of Things, and which 
diſtinguiſhesthem from all others 
of difterent Species; therefore 
the Logicians ſay, that in every 
good Definition of any 'Thing, 
the Specifick Difference ought 
always to be inſerted. 

Segcirick GAAvir v, is the 
appropriate and peculiar Gravity 
or Weight which any Species of 
natural Bodies have, and by 
which they are plainly diftin- 
guiſhable from all other Bodies 
of different Kinds. By ſome 
tis not improperly called Rela- 
tive Gravity, to diſtinguiſh it from 
Abſolute Gravity, which increaſes 
in proportion to the Bigneſs of 
the Body weighed. 


SPHERE, 
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SprERE, is a ſolid Body made 
by the Rotation of a Semi-Circle 
about its Diameter. 

1. All Spheres are to one ano- 
ther, as the Cubes of their Dia- 
meters. 

2. The Solidity of a Sphere is 
equal to the Surface multiplied 
into one Third of the Radius. 

3. The Surface of the Sphere 
is equal to four Times the Arca 
of a great Circle of it. 

4+ As 2904 to 49, ſo is the 
Cube of the Circumterence of a 
Sphere to its ſolid Content. 

5. As 22 is to 7, ſo is the 
Square of the Circumference of 
the greateſt Circle of a Sphere 
to the ſuperficial Area of the 
Sphere. a 

6. As 21 is to the Sine, ſo is 
11 Times the Square of that 
Sine added to 33 Times the 
Square of half the Cord of any 
Segment of a Sphere to the ſolid 
Content of that Segment. 

7. As 14 is to 44 Times the 
Diameter of any Sphere, ſo is 
the Length of the Sine of any 
Segment of it, to the Convex 
Superficies of the ſaid Segment. 

8. An entire Glaſs Sphere will 
unite the Parallel Rays of an 
Object at the Diſtance of near 
its Semi-Diameter behind it. 

SenkxE of Aﬀivity of any 
Body, is that Determinate Space 
or Extent all round about it, to 
which, and no farther, the Ef- 
fluviums continually emitted 
from that Body do reach, and 
where they operate according 
to their Nature. | 

SPHERICAL NUMBERS» See 
Circular Numbers. 

SPHERICK GEOMETRY, er 
ProJECT1ON, is the Art of 
Deſcribing on a Plane the Cir- 
cles of the Sphere, or any Parts 


S P 

of them in their juſt Poſition and 
Proportion, and of meaſuring 
their Arches and Angles when 
projected. | | 

SPHEROID, Is a ſolid Figure 
made by the Rotation of a Semi- 
Ellipſis about its Axis. 

1. If AEB be a Spheroid gene- 
rated by the Revolution of the 
Ellipſis AEB about the Axis 4B, 


1 

and if it be cut by four Planes, 
AB ps ſſing through the Axis; DG 
r to AB, CDE, perpendicu- 
arly biſecting the Axis; and FG 
parallel to CE; and if the Right 
Line CB==a, CE==c, Cr, and 
FG==y Then the Segment CDGF 
of the Spheroid comprehended 
under the ſaid Planes will be 


— —— —7— , 7 
3c 20c 5,0c5 
5x | 
7160 — Ec. 
cx3 2 2 yrs 
J IS J 5360 aa 
— Ec. 
cxõ x5 x5 
"204% ora? _— IA on 
cx! 5 * 
564% 5360 Sec. 
5ex 
—=6 Ss 


2. Where the Numeral Co- 
Efficients of the upper Terms 


1 8 
(2,— 37 203 56» Oc. ) are 
produced by multiplying the firſt 


Co-Efficient 2 by the Terms of 
Aa 2 this 
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. IX2 1X3 
this Progreſſion X73) 475 
383 $X3: 7X 9 


6X7? 8X9? 10x11) E. and 
the Numeral Co-Efficients of the 
Terms in each Column of the De- 
icribing Terms are produced, 
by multiplying continually the 
Co-Efhcients of the upper Term 
in the firſt Column, by the ſame 
Progreſſion ; but in the ſe- 
cond, by the Terms of this, 


I'Xk 3X3. oX5 7X7 

2X37 4X5? 6X7? $x9? On. 
In the third, by the Terms 

of this, 


— — —— — — ——— ——— 


e. 


In the fourth, by the Terms . 
NE INST "ORE | 
ern, z 48064 of And 
In the fifth, by the Terms 
7XI 9X3 IIX5 
of chis, 2 N 6x7? c. 


3. A Spheroid generated by an 
Ellipſis revolving upon the Dia- 
meter thereof, is 3 of its Cir- 
cumſcribing Cylinder. Suppoſe 
ILE be a Quadrant of an El- 
lipfis, then if the whole Figure 
(AL) is conceived to revolve 
upon the Semi-Diameter B L, 
the Semi- Ellipſis 4 LB, will de- 
ſcribe a Semi-Spheroid, and the 
Parallelogram A MLB- a Cylin- 
der; and laſtly, the Triangle 
MBL & Cone, all having the 


+ as 


ſame Baſe and Altitude. Noy, 
draw any Line EG parallel to 
the Baſe, and call BG, a; the 
Seml-Diameter BL, .; and the 
Semi-Conjugate AB==q; then 


s: (BL): : q(ML): a(BG): (#6) 


Again, from the Property of the 
Ellipſis, as 55 (BL*) : 94 (AB)):: 
1 44 (BG +BLXBL—B6): 


— (DG*); therefore, 


Ss 
aagg ) . 211 
* ( ) + 5s A 


that is, the Square of EG = 
DG +FG Whence, 


4. The Circle made by the 
Reyolution of (FG) will be equal 
to the Annulus deſcribed by (, 
and the Sum of all the Circle 
(FG,) that bs, the Solidity of the 
Cone will be equal to the Sum 
of all the Annuli, that is, the 
Exceſs by which the Cylinder 
exceeds - the Spheroid. There- 
fore, the Propoſition is manifeſt, 
that a Sphero1d, generated by an 
Ellipſis, reyolving upon any Dia- 
meter thereof, is two Thirds 
of irs Circumſcribing Cylin- 
der Q. E, D. | 
Spin AI Ling, in Geometry, 
is, according to Archimedes thus 
generated, ; 
1. If a Right Line, as AB, 
having one End fixed at B, be 
equally moved round, ſo as with 
the other End A, to deſcribe the 
Periphery of a Circle; and at 
the ſame Time a Point be con- 
ceived to move forward cqually 
from B towards A in the Right 
Line BA, ſo as that the Point de- 
ſcribes that Line, while the Line 
generates the Circle ; then will 
the Point, with its two Mo- 
tions, deſcribe the Cr 


B, 1, 25 35 4, 5 Sec. which is 
called an Helix, or Spiral Line; 
and the plain Space contained 
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6. The firſt Spiral Space, is 
to the firſt Circle, as 1 to 3. 

7. The firſt Spiral Line isequal 
to half the Periphery of the firſſ 
Circle; for the Radii of the 
Sectors, and conſequently the 
Arches are in a ſimple Arithme- 
tick Progreſſion, while the Peri- 
phery of the Circle contains as 
many Arches equal to the great- 
eſt; wherefore the Periphery io 
all rhoſe Arches is to the Spiral 
Line, as 2 to 1. 

SeriRats(PaoPorRTIONAL,) are 
ſuch Spiral Lines as the Rhumb 
Lines on the Terreſtrial Globe. 

SprING-ARBOR, in a Watch, is 


he Y between the Spiral-Line and the that Part in the Middle of the 
aal Right-Line B 4, is called the Spring-Box, which the Spring is 
D,) Spiral Space. 8 wound or turn'd about, and to 
les 2. If alſo you conceive the which it is hooked at one End. 
he Point B to move twice as flow as Sprx1xc-Box, is that Cylindri- 
im the Line 4B, ſo as that it ſhall cal Cafe or Frame that contains 
he get but half Way along BA, when within it the Spring of a Watch, 
ler that Line ſhall have formed the or other Movement. | 

re-M Circle, and if then you imagine a Sex- TIE, is the Increaſing 
elt, new Revolution to be made of higher of a Tide after a Dead 
an the Line carrying the Point, ſo Neipe : This is about three Days 
ia: that they ſhall end their Motion before the Full or Change of the 


rds at laſt together; there will be 
in- formed a Double Spiral Line, 
| and two Spiral Spaces, as you 
ry, fe in the Figure. 


Moon; but the Top, or higheſt. 
of the Spring Tide is three Days* 
after the Full or Change; then, 
the Water runs higheſt with the 


3. The Lines B 12, B 11, 
E 10, Sc. making equal Angles 


Flood, and loweſt with the Fbb, 
and the Tides run more ſtrong 


B, with the firft and ſecond Spiral, and ſwift than in the Neipes. 
de (as alſo B12, Bio, BS, &c.)are Sean; the ſame as laftick. 
ich! in Arithmetical Proportion. Which fee. 
the 4- The Lines By, Bio, &. Spuxcixc, of 4 great Gun, is 
at drawn any how to the firſt Spiral, clearing of her Inſide, after ſhe 
on- are to one another as the Arches hath been diſcharged, with a 
of the Circle intercepted berwixt Wad of Sheep Skins, or the like, 
zl B A, and thoſe Lines, rolled about one End of the 
de- 5- Any Lines drawn from B Rammer : Its Deſign is to pre- 
ine io the ſecond Spiral, as B18, vent any Parts of Fire from re- 
will 125 Sc. are to each other, as maining in her; which would 
de the aforeſaid Arches, together endanger the Life of him who 
ine with the whole Periphery added ſhould load, or charge her a- 
on both Sides, 215 | ; 


gain. 


Aa 3 


Savarg 


ST 


Sovanreg, is an Inſtrument of 
Braſs, or Wood, having one Side 
perpendicular,oratRight Angles 
to the other; ſomerimes made 
with a Joint to fold for the 
Pocket, and ſometimes has a 
Back to uſe on a Drawing-Board, 
to guide the Square. 

SQUARE FiGURE, in Geome- 
try, is one whoſe Right-lined 
Sides are all equal, and its Angles 
all right. Sce Quadrilateral Figure 
for its Area, See Area. 

SQUARING: By the Word 
Squaring, Mathematicians un- 
derſtand the making of a Square 
equal to a Circle. Thus the 
Quadrature or Squaring of the 
- Circle, is the finding a Square 
equal to the Area of a Circle. 

STar, in Fortification, is a 
Work with ſeveral Faces gene- 
rally compoſed of from five to 
eight Points, with ſaliant and re- 
entring Angles flanking one ano- 
ther, every one of its Sides con- 
taining from 12 to 25 Fathoms. 

STAr-ForT. See Fort. 

STARS» See Fixed Stars, 

STATICAL BAROSCOPEK. 
Baroſcope. | 

STATICAL HyGRoScoPE, See 
Hygroſcope. "4 

STATICKS, 1s & Sclence pure- 
ly Speculative, being a Species 
of Mechanicks conyerſant about 
Weights, and ſhewing the Pro- 
erties of the Heavinefs and 
Lightneſs, or Æquilibria of Bo- 
dies: When it is reſtrained to 
the Specifick Weights and AÆqi- 
libria of Liquors, it is called Hy- 
droſtaticks. Which See. f 

STAT10Nn, in Aſtronomy ſigni- 
fies certain Places of the Zodiack, 
where a Planet being arrived, 
ſeems to ſtand ſtill for ſome Time 
in the ſame Degree, either in 
aſcending to its Apogee, or de- 
ſeending to its Perige. 


See 
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SrATio, is a Place where a 
Man fixes himſelf and his In- 
ſtrument, to take (as in Survey- 
ing) any Angles or Diſtances. 

SrATION-LIx E. See Line of 
Station. 

SrATIOox-Sr AER, is an Inſtru- 
ment gonſiſting of two Rulers 
that ſlide to ten Foot, divided in- 
to Feet and Inches, with a me- 
ving Vane or Sight, two of which 
are uſed with a Leyel; and on 
the Edges, there are the Links 
of Guntey's Chain divided. It 
is uſed in Surveying, for the 
more eaſy taking Off-ſets. 

STATIONARY : A Planet is ſaid 
to be Stationary, when, to any 
Eye placed on Earth, it appears 
for ſome Time to ſtand ftill, and 
to have no progreſſive Motion 
forward in its Orbit round the 
Sun. 

STENTOROPHONICK Tus E, or 
Inſtrument, is the Speaking- 
Trumpet, invented by Sir Ga- 
muel Moreland. 

SrEREOBBA TA, in Architecture, 
is the Greek Word for the firſt 
Beginning of the Wall of an 
Building, and immediately ſtand- 
ing on the Foundation. This is 
wrongly confounded with Sthy lo- 
bata, which is the Beginning of 
a Column, or its Pedeſtal. 

STEREOGRAPHY, Is the Art of 
drawing the Forms of Solids upon 
a Plane. 

ary re ee the 
Sphere, is the Projection of the 
Circles of the Sphere upon the 
Plane of ſome one great Circle, 
the Eye being in the Pole of that 


Circle. ] 
In this Projection, a Right 


Circle is projected into a Line of 

Half Tangents. ? 
The Repreſentation of a Right 
Circle, perpendicularly oppoſed 
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to the Eye, will be a Cirele in 
the Plane of the Projection. 

The Repreſentation of a Circle 
laced oblique to the Eye, will 
e a Circle in the Plane of the 

Projection. 

It a great Circle be to be 
projected upon the Plane of an- 
other great Cirele, its Centre 
ſhall lie in the Line of Meaſures, 
diſtant from the Centre of the 
Primitive by the Tangent of its 
Elevation above the Plane of 
the Primitive. 

If a leſſer Cirele, whoſe Poles 
lie in the Plane of the Projection, 
were to be projected; the Centre 
of its Repreſentation ſhall be in 
the Line of Meaſures, diſtant 


from the Centre of the Primitive, 


by the fecant of that leſſer Cir- 
cles Diſtance from irs Pole, and 
its Semidiamiter or Radius ſhall 
be equal to the Tangent of that 
Diſtance. 

If a leſſer Circle were to be 
projected, whoſe Poles lie not in 
the Plane of the Projection, its 
Diameter in the Projection, it it 
falls on each Side of the Pole of 
the Primitive, will be equal to 
the Sum of the Half Tangentsof 
its greateſt and neareſt Diſtance 
from the Pole of the primitive, 
ſet each Way from the Centre of 
the primitive in the Line of 
Meaſures. : 

If a leſſer Circle, to be projeQ- 
ed, fall entirely on one Side of 
the Pole of the Projection, and 
do not encompaſs it, then will 
its Diamiter be equal to the Dif- 
ference of the Half Tangents of 
its greateſt and neareſt Diſtance 
from the Pole of the Primitive, 
ſer off from the Centre of the 
Primitive one and the ſame Way 


in the Line of Meaſures. 
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In the Sterographick Projec- 
tion, the Angles made by the 
Cireles on the Surface of the 
Sphere, are equal to the Angles 
made by their Repreſentatives 
in the Plano of their Projection. 

STILE, in Dialling, is the 
Gnomon, or Cock of a Dial, that 
cafts the Shadow upon the Hour- 
Lines, and is always parallel to 
the Axis of the Earth in all kinds 
of Dials. 

STRAIT, or Streigbt, in Hy- 
drography, is a narrow Sea ſhut 
up between Lands on cither ſide, 
aftording a Paſſage from one 
great Sea into another, as the 
Strait of Magellan, the Strait of 
Gibralter, &c. 

ST&IKING-WHEEL, in a Clock, 
is that which by ſome is called 
the Pin-Wheel; becauſe of the 
Pins which are placed upon the 
Round or Rim (which in Num- 
ber are the Quotient of the Pi- 
nion, divided by the Pinion of 
the Detent-Wheel,) in 16 Days 
Clocks, the firſt or great Wheel 
1s uſually the Pin-Wheel ; but 
in Pieces that go elght Days, the 
ſecond Wheel 1s the Pin- Wheel, 
or ſtriking Wheel. | 

STYLE, in Dialling, is that 
Line whoſe Shadow on the Plane 
of the Dial ſhews the true Hour- 
Line. This is always ſuppoſed 
to be a Part of the Axis of the 
Earth, and therefore muſt al- 
ways be ſo placed, as that 
with its two extreme Points 
it ſhall reſpe& the two Poles 
of the World, and with its 
upper End, the elevated Pole. 
This Line is the upper Edge of 
the Cock, Gnomon, or Index. 

STYLoOBATA, in Architecture, 
is the Pedeſtal of a Column or 
Pillar. | % 

Sp r- 


SU 


STYLoBAT10N, or Stylobata, in 
Architecture, is the ſame with 
the Pedeſtal of a Column. This 
is ſometimes taken for the Trunk 
of the Pedeſtal, between the 
Cornice and the Baſe ; and then 
called Truncus, as it is alſo by 
the Name of Abacus. 

SuBconTrARY PosITIONy, IN 
Geometry, 1s when two fimilar 
Triangles are ſo placed as to 
have one common Angle V at 
the Vertcx, and yet their Baſes 
are not parallel. 

And therefore if the Scalenous 
ConeBVD be ſo cut by the Plane 
C4, as that Angle C= D, the 
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tained in another Number, a 
certain Number of Times exadt- 
ly: Thus, 3 is Submultiple of 
21, as m_ contained in it 
Times exactly. 

SuSsMUr TIR PrororTION, 
— Reyerſe of Multiple. Which 
ee. 

SUBNORMAL, is a Line, as PC, 
determining in any Curve the 
Interſection of the Perpendicu- 
lar to the Tangent in the Point 


f * 
T 2 C D 
of Contact, with the Axis. And 
this Subnormal in the common 
or Apollonian Parabola, is a de- 
terminate invariable Quantity; 
for tis always equal to half the 
Parameter of the Axis. 

SUBSTITUTION, in Algebra, 


or Fluxions, is the putting in the 


Cone is then ſaid to be cut ſub- 
contrarily to its Baſe BD; and 
the Section CA of a Cone thus cut 
is a Circle. 

- SyunBpycTtion, the ſame with 
Subſtraction; which ſee. 

" Syvpyerzs RATIO, is when 
any Number or Quantity is con- 
tained in another twice: Thus 
3 is ſaid to be Subduple of 5, as 
6 is double of 3. 

Sus puri ATE RA of any 
two Quantities, is the Ratio of 
their ſquare Roots. 

SUBLUNARY,are all Things that 
are in the Earth, or in the At- 
moſphere thereof, below the 
Moon. 

SunnuI TIE NuMBER, or 
Quantity, is that which is con- 


Room of any F in an 
Equation ſome other Quantity 
which is really equal to it, but 
expreſſed after another manner. 

' SUBTANGENT, in a Curve, is 
a Line as TP, which determines 
the Interſection of the Tangent 
in the Axis; and in any Equation 
if the Value of the Subtangent 
comes out poſiti ve, tis a ſign that 
the Point of Interſection of the 
Tangent and Axis falls on that 
Side of the Ordinate, where the 


Vertex of the Curve lies; as in 


the Parabola and Paraboloids: 
But if it comes out negative, the 
Point of Interſection will fall 
on the contrary Side of the Or- 
dinate, in reſpect of the Vertex 
or Beginning of ghe Abſciſſa; as 

in 


7. Oy” a EX wp” aw . - ͥ r 
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in the Hyperbola and Hyperbo- 


liform Figures. And univerſally 
in all Paraboliform and Hyper- 
boliform Figures, the Subtan- 
gent is equal to the Exponent of 
the Power of the Ordinate mul- 
tiplied into the Abſciſſa. 

If CB be an Ordinate to AB in 
any glyen Angle terminating 
in any Curve 40, and AB=x, 


D A B 


,and the Relation between 


»and y, that is, the Nature of 
the Curye, be expreſſed by this 
Equation, x3—2xry-bxx—bb 
s, then this will be 
the Rule of drawing a Tangent 
to it: Multiply the Terms of the 
Progreſſion by any Arithmeti- 
cal Progreſſion; according to 
the Dimenſions of y, ſuppoſe 
x3—2xxy4-bxx—bbx4-byy—y3 ; as 
... TY 
alſo according to the Dimenſions 
of x, as, 


n +bex—bbs+by—y, 
O O 


2 2 I 
4. former Product ſhall be the 
Numerator, and the latter divi- 
ded by x, the Denominator of a 
Fract ion expreſſing the Length of 
the Subtangent BD, which in 
this Caſe will be 


K 
— 3xx—4xy442bz—bb, 


SussTyYLaR LINE, in Dialling, 
is that Line drawn on the Plane 
af the Dial, over which the Style 


fands at Right-Angles with the 
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Plane. This is always the Re- 
preſentation of the Meridian of 
that Place, where the Plane of 
the Dial is Horizontal. The An- 
gle between this Line and the 
true Meridian, is the Plane's 
Difference of Longitude, and is 
meaſured on the EquinoQial. 

Sus sUPpER PARTICULAR Po- 
PoORT10N, is Contrary to Su- 
per Particular Proportion. Which 
ſee. 

SUBTENCE, Or Chord of an Arch, 
is a Right Line extended from 
one End of that Arch to the o- 
ther End thereof. 

SussrRAc rio, ingeneral, is 
taking a leſſer Quantity from a 

eater, to find the Difference 

etween them, which is com- 
monly called the Remainder, as 
the leſſer Quantity to be ſub- 
ſtrated is called the Subſtra- 


* hend. 


f 
The general Sign or Mark of 
Subttrackion is — 

' SuBTrIPLE RArio, is when 
any one Number or Quantity is 
contained in another three times. 
Thus 2 is ſaid to be ſubtriple of 
6, as 6 is the Triple of 2. 

SUBTRIPLICATE RATIO, Is 
the Ratio of the Cube-Roots. 
Successron of Signs, is that 
Order in which they are uſually 
reckon'd : As, firſt, Aries, next 
Taurus, then Gemini, &c. This 
is otherwiſe called Conſequence. 
SucuLa, or Succula, is a Term 
in Mechanicks for a Bare Axis 
or Cylinder, with Staves in it to 
move it round, but without any 
Tympanum or Peritrochium. 
Sun. Our excellent Sir ac 
Newton, faith in his Principia, that 
the Denſity of the Sun's Light 
(which is proportional to his Heat) 
is ſeven times as great at Mereu- 
ry, as with us; and therefore 
our. 
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our Water there would be all 
carried off, and boil away: For 
he found by Experiments of the 
Thermometer, that an Heat but 
feven times as great as that of 
the Sun-Beams in Summer, will 
ſerve to make Water boil. 

1. He proves alſo, that the 
Matter of the Sun to that of Ju- 
piter is nearly as 1 100 to 1; and 
that the Diſtance of that Planet 
from the Sun, is in the ſame Ra- 
tio as the Sun's Semidiameter. 
22. That the Matter of the 

Sun to that of Saturn, is as 2360 
to 1; and the Diſtance of Saturn 
from the Sun 1s in a Ratio but 
little leſs than that of the Sun's 
Semidiameter: And conſequent- 
ly, that the common Centre of 

ravity of the Sun and Fupiter 
is nearly in the Superficies of 
the Sun; of Saturn, and the Sun 
a little within it. 

3. And by the ſame Manner 
of Calculation it will be found, 
that the common Centre of Gra- 
vity of all the Planets, cannot be 
more than the Length of the So- 
lar Diameter diftant from the 
Centre of the Sun: This com- 
mon Centre of Gravity he proves 
to be at reſt; and therefore tho” 
the Sun, by reaſon of the various 
Poſition of the Planets, may be 
moved every way, yet It cannot 
recede far from the common 
Centre of Gravity, and this, he 
thinks, ought to be accounted 
the Centre of our World. Book 
Zo Prop 12. 

4. By means of the Solar Spots 
it hath been diſcovered, that the 
Sun reyolyes round its own Axis, 
without moving ( conſiderably ) 
out of his Place, in about twen- 
ty five Days, and that the Axis 
of this Motion is inelined to the 
Ecliptick in an Angle of 87 De- 
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grees 30 Minutes nearly; the 
Sun's apparent Diameter bein 
ſenſibly ſhorter in December than 
in Fune, as is plain, and a- 
greed from Obſervation, the Sun 
muſt be proportionable nearly to 
the Earth in Winter than in 
Summer; in the former of which 
Seaſons will be the. Perhelion, 
in the latter the Aphelien : And 
this is alſs confirmed by the 
Earth's moving ſwifter in De- 
cember, than it doth in Fune ; as 
it doth about . 

5. For ſince, as Sir [aac New- 
ton hath demonſtrated, by a Line 
drawn to the Sun, the Earth al- 
ways deſcribes equal Areas in 
equal Times, whenever it moyes 
ſwifter, it muſt needs be nearer 


.to the Sun: And for this Reaſon 


there are about eight Days more 
from the Sun's Vernal Equinox 
to the Autumnal, than from the 
Autumnal to the Vernal. 
According to Mr. Caſſini, the 


Sun's greateſt Diſtance from the 


Earth 1s 22374, his mean Di- 
ſtance 2200, and his leaſt Di- 
ſtance 8022 Semidiameters of 
the Earth. 

7. The Sun's Diameter is e- 

ual to an hundred Diameters of 
the Earth; and therefore the 
Body of the Sun muſt be 1000000 
times greater than that of the 
Earth. 

Mr. Azout aſſures us, that he 
obſerved by a very exa& Me- 
thod the Sun's Diameter to be 
no leſs than 21 Minutes 45 Se- 
conds in his Apogee, and not 
greater than 32 Minutes 45 Se- 
conds in his Perige. 

9. The mean apparent Dia- 
meter of the Sun, according to 
Sir Iſaac Newton, is 32 Minutes 
12 Seconds, in his Theory of 
the Moon. 


10. If 
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Io. If you divide 360 Degrees 
(i, e. the whole Ecliptick) by the 

uantity of the Solar Year, it 
will quote 59 Minutes 8 Seconds, 
Sec. which therefore is the 
Quantity of the Sun's Diurnal 
Motion ; and if this 59 Minutes 
$ Seconds be divided by 24, you 
have the Sun's Horary Motion, 
which is 2 Minutes 28 Seconds ; 
and it you will divide this laft 
by 60, you will have his Mo- 
tion in a Minute, Sc. And 
this Way are the Tables of the 
Sun's mean Motion, which you 
have in the Books of Aſtronomi- 
cal Calculation, conſtructed. 

11. The Sun's Horizontal Pa- 
rallax, Dr. Gregory and Sir Iſaac 
Newton make but 10 Seconds. 

Sunpay LETTER, the ſame 
with Dominical Letter. 

SUPERFICIAL NuMBERsS, the 
ſame with Plain Numbers: 

SuPERFICIEs, the ſame with 
Surface, (which ſee,) is Length 
and Breath only, without 'Thick- 
neſs. 

The Notion of a Line's being 
made up of an infinite Number 
of equidiſtant Points; of a Su- 
perficies, of an infinite Number 
of equidiſtant Lines; and of a 
Solid's, of an infinite Number 
of equidiſtant Surfaces or Super- 
ficies, is falſe, and will lead a 
Perſon into a Multitude of Ab- 


ſurdities in the Inveſtigation of 
Proportions of the Surfaces of 


Bodies, cc. For if a Pyramid 
or Cone be conceived, the one 
as made up of an infinite Num- 
ber of equidiſtant Squares, and 
the other as made up of an infinite 
Number of equidiftant Circles pa- 
rallel to their reſpe&iveBaſes,con- 
tinually increaſing as the Squares 
of theNatural Numbers, it will 
from thence follow, that the Sur- 
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faces of any twoPyramids or Cones 
of the ſame Baſeand Altitude will 
be equal, which every one knows 
is falſe: And the Reaſon why 
from this Notion a true Conclu- 
ſion is ſometimes drawn, when 
the Pronortions of Plain Surfaces, 
or of Solids, contain'd between 
the ſame Parallels, is ſought, is 
becauſe the infinite Number of 
Parallelograms of which a Plain 
Figure may conſiſt, and the infi- 
nitely ſ mall Parallelepipedons, of 
which a Solid does, when their 
Proportions are ſought, are all of 
the ſame infinitely ſmall Height, 
and ſo they are to each other as 
their Baſes; hence theſe Baſes, 
in this Caſe, may be taken for 
the Correſpondent Parallelo- 
grams or Parallelepipedons, and 
ſo no Error will : 8 

SUPERPARTICY im ProPOR- 
T10N, is when one Number or 
Quantity contains another once, 
and one ſuch Part whoſe Nume- 
rator is 1; then the Number ſo 
contained in the greater, is ſaid 
to be to it in ſuperparticular 
Proportion. 

SUpERPARTIENT PropokTI- 
on, is when one Number or 
Quaxtity contains another once, 
and ſome Number of aliquot 


Parts remaining; as, 
14, 14, 14, Ov. 


SuerEEUuEN T of an Arch, in 
Geometry or Trigonometry, is 
the Number of Degrees that it 
wants of being an entire Semi- 
Circle; as the Complement fig- 
nifies what an Arch wants of be- 
ing a Quadrant. 

SuxD Roors, or Numbers. 

1. When any Number or 
Quantity hath its Root propoſed 
to be extracted, and yet is nota 

1 


5 U 
true figurate Number of that 
kind, that is, if its Square Root 
being demanded, it is not a true 
Cube, c. then tis impoſſible 
to aſſign, either in whole Num- 
rs or Fractions, any exact Root 
of ſuch a Number propoſed; and 
whenever this happens, tis uſu- 
ally, in Mathematicks, to mark 


the required Root of ſuch Num- 


bers or Quantities, by prefixin 
before it the proper Marks o 


Radicality, y hus, y 89 ſig- 
nifies the Square Root of 2. and 


* : 16. or /: (3) 16. ſignifies the 


Cubical Root of 16 ; which 
Roots, becauſe they are impoſ- 
fible to be expreſſed in Num- 
bers exactly, (for no Number, 
either Integer or Fraction, mul- 
tiplied into ir&lf, can ever pro- 
duce 2, ory gpg multiplied Cu- 
bically, can ever produce 16, ) 
are very properly called Surd 
Roots. 

2. There is alſo another Way 
of Notation, now much in uſe, 
whereby Roots are expreſled , 
without the Radical Sign, by 
their Indexes : Thus, as x*. x3, 
#*, Ge. ſignify the Square, Cube, 
and fifth Power of x; ſo x2. x3. 


1. &c. ſignify the Square Root 
Cube Rog. Sc. of . The — 
ſon of which is plain enough; 
for ſince /: is a Geometrical 
mean Proportional between 1 

and x. ſo + is an Arithmetical 
mean Proportion between o and 
1, and therefore as 2 is the Index 
of the Square of x, 3 will be the 
28 Index of its ſquare Root, 

C. 


3. Obſerye alſo, that for Con- 
venience or Brevity ſake, Quan- 
rities or Numbers which are nor 
Surds, are often expreſſed in the 


** 
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Form of Surd Roots : 


'Thus, 
3 . 
V4, VI, Y 2, Sc ſignify, 


2, 2» 3» Ec. 

Svos are either ſimple, 
which are expreſſed by one ſingle 
Term, or elſe compound, which 


are formed by the Addition or 
Subſtraction of ſimple Surds: 
As, V:5+Sy:5=y:2. or 
V7 +4: 2. Which laſt is cal- 
led, an Univerſal Root; and 
ſignifies the Cubick Root of that 
Number, which is the Reſult 
- adding 7 to the Square Root 
of 2. 

SURFACE, (the ſame with Su- 
perficies) is the bare Outſide of 
any Body; and conſidered by it 
ſelf, is Quantity extended in 
Length and Breadth only, with- 
out Thickneſs. 

SUuRSOLID Locus. See Locus 
Surſolid. 

SuasoLID PROBLEM, in Ma- 
thematicks, is that which can- 
not be reſol ved, but by Curves 
of a higher Nature than a Co- 
nick Section, v. gr. in order to 
deſcribe a Regular Endecagon, 
or Figure of eleven Sides in a 
Circle, tis required to deſcribe 
an Iſoſceles Triangle on a Right 
Line given, whoſe Angles at the 
Baſe ſhall be quigtuple to that 
at the Vertex; which may eaſily 
be done by the Interſection of a 
— — or any other Curve 
of the ſecond Gender, as they 
are called by ſome. | 

SURVEYING of Land, or Pla- 
uometria, is the Art of meaſuring 
all manner of Plain Figures, in 
order to know their ſuperficial 
Content; which how to do Geo- 
metrieally, I have ſhewn all 
along, under the partieular 

Name 
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Name of each Plane Figure : 
But how to bring this to Practice, 
ſo as to meaſure the Areas of 
Real Lands, Fields, Grounds, 
Sc. by the Help of proper In- 
ſtraments, is What we uſually 
call Surveying. 

The following uſeful Problem 
being uncommon, aud the Solu- 
tion eaſily following from the 
Inveſtigation, I thought it might 
not be amiſs to inſert it. 

The Side BC given, together 
with the Angles BAC, CAD, 
ADB, BDC, to find the Side 
AD. let us call the Side BC. (5), 
the AngleBAC. (a), and the An- 
gle CAD. (d), alſo BDA. (g), and 
the Angle BDC. (h), and the An- 
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gle AED. ( which isalſo given) 
(k), and the Angles B, C, (m and 
n), and laſtly the Side AD. (x) 
then it will be as the Sine of the 
Angle () is to (x) :: Sine (2): 


K. And as the Sine of the 


Angle (* is to (x), ſo is the Sine 


of (d) to 5 = ED. Alfo as 


the Sine of (m) : = (AE) :: 


ſo is the Sine of (a): to 


xca . 
＋ = BE; and as the Sine of 


S U 
9 = (ED): : ſo is the Sine 


of (5) to 4 = (EC.) Now as 


BE ＋ EC: EC—BE:: fois the 
Tangent of half the Sum of the 
Angles BCE and CBE (which are 
given) to the Tangent of half 
their Difference: Therefore as 


xXnag+madb(BE+EC): 
mnk 

xxmdh—nag(EC—BE) 

mu 

ſo is the Tangent of half the Sum 


of the Angles BCE, CBE, to the 
Tangent of half their Difference. 


But becauſe 1. is in both 
mnk 


Terms of the Ratio, it will be as 


the Signs of nag ＋ Ab: mdh — 
nag : : ſo is the Tangent of half 
the Sum of the Angles to the 
Tangent of half their Difference: 
But becauſe the Sines of (nag) and 
(mdb) are all known, therefore 
may the Angles BCE and CBE 
be found, and conſequently the 
Sides CE and BE, as alſo AE 
and ED, and thence the Side 
AD ſought may be it ſelf alſo 
found. 2. E. P. 
SwalLows-Tair, in Fortifi- 
cation, is a ſingle Tenai le, that 
is narrower towards the Place 
than towards the Country. 
SurvevinG SCALE, the ſame 
with Reducing Scale, 
SUPERFICARAL FouRNEAU , 
a Term in Fortification, the 
ſame with Caiſſon, which is a 
wooden Cheſt, or Box, with 
three, four, five, or ſix Bombs. 
in it; and ſometimes tis filled 
only with Powder, and is uſed 
in a cloſe Siege, by being buried 
under Ground with a Train to 
it, to blow up any DIS 
that 
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that the Enemy ſhall approach 
to. 

Swixc- Wust, in a Royal 
Pendulum. This Wheel in a 
Watch is called the Crown 
Wheel, as alſo in a Balance 
Clock. 

SyDERIAL YEAR. See Tear. 

SYMMETRY, in Architecture, 
comes from the Greek Symmetria, 
with Meaſure, and ſignifies the 
Relation of Parity, both as to 
Height, Depth, and Breadth, 
which the Parts have, in order to 
form a beautiful Whole. In Ar- 
chite&ure we have both uniform 
Symmetry, and reſpective Sym- 
metry : In the former, the Or- 
donance is purſued in the ſame 
manner throughout the whole 
Extent; whereas in the latter, 
only the oppoſite Sides correſ- 
pond to each other. 

SyNcoraATIoON, @ Term in 
Muſick, which is when a Note 
of one Part ends and breaks off 
upon the Middle of a Note of 
another Part, . 


Syxcork, in Muſick, is the 


Driving Note, when ſome ſhort- 
er Note prefixed at the Begin- 
ning of the Meaſure, or half 
Meaſure, is followed by two, 
three, or more Notes of a grea- 
ter Quantity, before you meet 
with another ſhort Note equi- 
valent to that which began the 
Driving, to make the Number 
even; as when an odd Crotchet 
comes before two, three, or 
more Minims, or an odd Qua- 
ver before two, three, or more 
Crotchets. 

SyYNODIC AL Moxru, is the 
Space of Time (viz. 29 Days, 
12 Hours, 45 Minutes) contain'd 
between the Moon's parting from 
the Sun at a Conjunction, and 
returning to him again ; during 
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which Time ſhe puts on all her 
Phaſes. And her 

SYNODICAL REvoLvuTION, is 
that Motion whereby her whole 
Syſtem 1s carried along with the 
Earth round the Sun. 

SYNTHETICAL METHOD of En. 
quiry, or Demonſtration, in Ma- 
thematicks, is when we purſue 
the Truth, chiefly by Reaſons 
drawn from Principles before 
eſtabliſhed, and Propoſitions for- 
merly proved, and procecd by a 
long regular Chain, till we come 
ro the Concluſion ; as is done in 
the Elements of Euclid, and in 
almoſt all the Demonſtrations of 
the Ancients. 'This is called 
Compoſition, and 1s oppoſed to the 
Analytical Method, which is cal- 
led Reſolution. Which ſee. 

SyenoN, is a Tube or Pipe 
of Glaſs or Metal, which is uſu- 
ally bent to an Acute Angle, and 
having one Leg ſhorter than the 
other. They are frequently to 
draw off Liquors out of one Bar- 
rel or Veſſel into another, with- 
out raiſing the Lees, or Dregs, 
and are called Cranes. Some- 
times Glaſs Tubes or Pipes, tho 
ſtrait, are called Syphons. 

SyYsTEM, in Mulick, is the 
Extent of a certain Number of 
Chords, having its Bounds to- 
ward the Graye and Acute, 
which hath been differently de- 
termined by the different Pro- 
greſs made in Muſick, and ac- 
cording to the ditferent Diviſions 
of the Monochord. 

The Syſtem of the Ancients 
was compoſed of four Tetra- 
chords, and one ſupernumerary 
Chord, the whole making fifteen 
Chords. | 

SysSTEM, properly is a regular 
orderl Colle&ion « or 3 
Diſpoſition of all thoſe Planets, 

which 
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which move round the Sun as 
their Centre, in determined Or- 
bits, and never deviate farther 
from him than their proper and 
uſual — And a 

SYSTEM of Philoſopby, is a re- 
gular Collection T% Princi- 
ples and Parts of that Science in- 
to one Body, and a treating of 
them dogmatically, or in a ſcho- 
laſtical Method; which is cal- 
led the r Way, in con- 
tradiſtinction of the Way of Eſ- 
ſay, wherein the Writer delivers 
himſelf more looſely, eaſily and 
modeſtly. 

SYSTILE, in Architecture, is 
that Manner of placing Columns 
where the Space between the 
two Fuſts conſiſts of two Diame- 
ters, or four Modules. 

SYZYGY, in Aſtronomy, is 
the ſame with the Conjunction 
of any two Planets or Stars, or 
when they are both referred to 
the ſame Point in the Heavens ; 
or when they are referred to the 
ſame — 5 of the Ecliptick, 
by a Circle of Longitude paſſing 
through them both. 


* 


AILIER: See Abacus. 
Taro, a little Member 
in Architecture, conſiſting of a 
ſquare Fillet, and a ſtreight Cy- 
matium, and is only two Portions 
of a Cirele. 

Tarus, in Architecture, is 
the ſame with Aſtragalus; which 
ſee : But in Fortification it ſigni- 
hes any Thing that goes ſloping; 
or it is the French Word for a 
Slope. 

Tancenr of a Curve, is a 
Right Line drawn ſo as to touch 
it, but if continued, will not cut it. 


Tarzr-Boxed, a Term in 
Gunnery : A Piece of Ordnance 
is ſaid to be Taper-Bored when 
it is wider at the Mouth than to- 
wards the Breech. | 

TELESCoPE, is a Dioptrick In- 
ſtrument, compoſed of Lenſes, 
by Means of which remote Ob- 
jects, appear as if they were 
near. 

It is certain that Fohanes Bap- 
tiſta Porta, a Neapolitan, was the 
firſt that made a Telefcope, about 
the Year 1594: For he ſays, in 
Magiſ. Natur. lib. 17. c. 10. Si 
utrumgre (that is, a Conca ve and 
Convex Glaſs) re#e conjungere no- 
veris, & longinqua & proxima mu- 


jora, & clara videbis, non parum 


multis amicis auxilii præſtitimus, 
qui & longinqua obſoleta, proxima 
turbida conſpiciebant , ut omnia 
der fectiſſime contuerentur. But Por- 
ta did not well underſtand his 
own Invention, which he had 
found out by Chance, and ſo had 
not effected it with any great In- 
duſtry, or applied the ſame to 
Celeſtial Obſervatioas. Not 
long after him, there were ſe- 
veral others that made ſhort Te- 
leſcopes ; but they were cf ſmall 
Uſe, till Gallilieo applied himſelf 
to the making of one, who was the 
firſt that made it tolerably good. 

A Teleſcope, made by a Con- 
vex and concave Lens, repreſents 
vaſtly diſtant Objects, diſtin& and 
erect; and magnifes them ac- 
cording to the Proportion of the 
Focal Diſtance of the Convex 
Lens, to the Focal T iſtance of 
the Concave Lens. 

A Teleſcope, made of two Con- 
vex Lenſes, repreſents vaſtly diſ- 
tant Objects, diſtin, but inver- 
ted; and magnifies them accord- 
ing to the Proportion of the Fo- 
cal Diſtance of the Exterior, or 

Object 


TE 
Object Lens, to the Focal Diſ- 
tance of the Interior ox Ocular 


ns, ot | 
The Explaination of the Con- 
ſtruction of a Teleſcope com- 
unded of four Convexes, by 
|" 2458 of which ObjeQs are ſeen 
erect, and very ample. 
Teleſcopes, made of two Con- 
vexes, becauſe of their Invert- 
ting the Pofition of the Object, 
are ſeldom uſed, except in obſerv- 
ing the Stars, the Poſition of 
which is not regarded. The 
Proportion in which this Sort 
magnihes the Object, has alrea- 
dy been ſhewn ; but if we 
would have theſe Images again 
made erect, and, at the ſame 
Time, a great Share of them be 
repreſented to the Eye, ar one 
View, very ample, we muſt uſe 
three, four, five, or more Lenſes ; 
which, however, are not to be 
multiplied without Cauſe, be- 
cauſethe Matterof each of them, 
and the Reflexion of their ſeve- 


ral Surfaces, divert Part of the 


Rays: But we cannot obtain the 
deſired Effect perfectly, with 
fewer than four Lenſes : For al- 
theugh, in the fame Length of 
the Teleſcope, both an ere Si- 
tuation, and the ſame Degree of 
magnifying, and an equal Share 
of the Object may be had as 
well with three as four Lenſes, 
yer the Compoſition of three 
Lenſes is much more convenient 
than that of four; becauſe in 
that, the two Ocular Lenſes, or, 
at leaft, that which is next the 
Eye, muſt be made of larger Seg- 
ments of a Sphere, with reſpect 
to its Diameter, or to the Focal 
Diſtance, if the ſame Magnitude 
of the Viſual Angle be required : 
And hence the Obje&s come to 
be Coloured; and Right Lines, at 


TE 

the Margins of the Aperture ap- 
pear Curve : Therefore we muſt 
make our Teleſcope of four Len- 
ſes; which is done after the fol- 
lowing Manner. 

The Exterior, or Object Lens, 
is 4, whoſe Focal Diſtance is 
AB, and in the ſame Axis are 
placed three Ocular Lenſes, C,D, 
and E, all equal to one another, 
the 1nmoſt of which is placed be- 
yond the Focus B, by its Focal 
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Diſtance BC; and the next D, is 
placed beyond C, by twice that 
Diſtance BC, and the laſt as far 
from D as that was from C; and 
laſtly, the Eye muſt be placed be- 
yond this laſt by the Diſtance BC. 

There is here again Occaſſion 
for two Figures; in the firſt of 
which are repreſented Rays pro- 


ceoding 
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ceeding from a ſingle Point of quently the Proportion of the 


the yaſtly diſtant Object; which, 
'tis plain to any who underſtand 
what has gone before: Firſt, fall, 
as It were,parallel upon the Lens 
A, and are by it collected at its 
Focus B; and thence diverging, 
fall upon the Lens C, which 
makes them again parallel, and 
throws them upon the Lens D, 
which collects them at its Focus 
H, the middle Point of the Diſ- 
tance DE; from whence pro- 
ceeding on to the Lens E, they 
are by it made a third Time pa- 
rallel; and being received ſo b 
the Eye F, they make diftin 
Viſion by being collected at its 
Focus which 1s in the Bottom 
of the Eye. 

The other Figure conſiders 
the Proportion of magnifying, 
which is that which 4B, the 
Focal Diſtance of the Object Lens, 
bears to BC, the Focal Diſtance 
of one of the Ocular Lenſes, and 
demonſtrates likewiſe the Am- 
plitude of the Viſual Angle; for 
the Apertures of the three Ocu- 
lar Lenſes, being ſuppoſed equal, 
which muſt not exceed the Aper- 
tures of the Object Lens A, draw 
ME, NR, parallel to the common 
Axis; and comprehending the 
Diameters of the Apertures of 
the Lenſes E and D, 
KO, LP, parallel rothe ſame Axis, 
and comprehending XL the A- 
perture of the Lens C; and ta- 
king AG, equal to AB, draw the 
Lines OG, PGT, interſe&ing one 
another in G. Now, it is evident 
the Latitude of the Object which 
is ſeen by the naked Eye from 
the Point G, and conſequently 
from F alſo, the Diſtance of the 
Object being as it were infinite, 
would appear comprehended in 
the Angle MFN ; and conſe- 


and alſo 


apparent Magnirude to the true, 
is as the Angle MEN to the 
Angle TGV or PGO; that is, PO 
and MN being equal, as the Diſ- 
rance AG, to the Diiſtince FF; 


that is, as AB, the Focal Diſ- 


tance of one of the Ocular Len- 
ſes, Q. E. D. 


It appears, moreover, that the 


Viſual Angle MEN, compre- 
hends the ſame Latitude of the 
Object, with a Teleſcope made 
of two Lenſes, only A and C; for 
that Share of the Obje& which 
is comprehended in the Angle 
TGV, would be ſeen through 
that Teleſcope in the Angles 
KSL, equal to the Angles MEN. 
This incomparible Compoſi- 
tion of Lenſes, was found out by 
I know not whom at Rome; and 
may be much improved by pla- 
cing an Anuculus or Ring ei- 
ther ar H, the common Focus 
of the Lenſes D and E, or at B, 
the common Focus of the Lenſes 
A and C; which is eſpecially of 
very great Uſe in mcaſuring the 
Diameters of Planets : For this 
Anuculus does therefore exact- 
ly circumſcribe the Circle of the 
apparent Images, becauſe it cuts 
oft thoſe irregular Rays which 
are not collected near enough to 
B or H, and conſequently are 
not, by Means of the ſucceeding 
Lenſes, ſent parallel to the Eye, 
which dittind Viſion requires; 
and the Colours likewiſe near 
the Margins are by this Coa- 
trivance taken away, which 
without it are not well to be a- 
voided. The Proportions be- 
tween the Focal Diſtance of 
the Object Lens, (which is like- 
wiſe the Length of the Teleſcope,) 


the Aperture of the ſame Object 


Lens, the A Diſtance of the 
B 


Ocular 
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Ocular Lens, and the Apparent 


Magnified Diameter of the Ob- 
ect; for Teleſeopes, from the 
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Length of one Rh inland Foot to 


a Hundred, are expreſſed in the 


Table following. 


A Table fr TELESCOPES. 


The Focal Diſ- | The Diameter of the The Fecal Diſtance of | The Propor- 
tance of the| Aperture of the Ob-| the Ocular Lens, tion of mag-, 
Object Lens, or j ect Lens. > nifying con- 
the Length of ſidered as to 
the Teleſcope, the Diame- 
ter. 
Rhinland Feet. | Inches and Deci mals. Inches and Decimals. 

1. o, 55. 0,61. 20. 

2+ O,7 5» 0,85. 28, 

Zo 9,95 1505. 34 

N 4 1,09 1,20. 40. 

Fo 1523. 1,35 44 

6. 1,34 1,47. 49- 

7. 1,45. 1, 60. 53. 

8. 1,55. 1,71. 56. 

9. 1,64. 1,80 60. 

1 1,73. 1,90 * 63. 

* 1597. 2,17 72. 

I 5+ 2512. 2533. 77. 

20. 245. 2,70. 89. 

25. 2574. | 3501 I 00s 

30. 3500. 3530. log. 

35. 3,24» 3,56. 118. 

45. 3,46. 3,81. 126. 

40. 3,67. 0,04. 133. 

50. 3,87. 4,26, 141. 

55. 4,06. 4.47. 148. 

60. 4,24 4,66. 154. 

65. 4,542 4,86. 161. 

70. 458. 5,04. 166. 

75, 4, 74* 5521 172. 

80. 4,90. 5539+ 178. 

85. 505. | 5,56. 183. 

90. 5520. 572. 189. 

| 95* 534 5,87 | 194- 

100. 248. | 6,03 199» 
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Sir Iſaae Newton, in his Opticks, 
ſays, if the Theory of making of 
Teleſcopes could, at length, be 
fully brought into Practice, yet 
there 1 be certain Bounds, 
beyond which Teleſcopes could 
not perform: For the Air through 
which we look upon the Stars, 
is in perpetual Tremor, as may 
de ſeen by the tremulous Mo- 
tion of Shadows caſt from high 
Towers, and by the twinkling 
of the fix'd Stars. But theſe Stars 
do not twinkle when viewed 
through Teleſeopes which have 
large Apertures; for the Rays 
of Light, which paſs through di- 
vers Parts of the Aperture, trem- 
ble each of them apart; and, by 
Means of their various, and 
ſometimes contrary Tremors, fall 
at one and the ſame Time upon 
different Points in the Bottom of 
the Eye, and their trembling Mo- 
tions are too quick and eonfus'd 
to be percely'd ſeverally: And 
all theſe illuminated Points con- 
ſtitute one broad lucid Point, 
compoſed of thoſe many trem- 
bling Points, confuſedly and in- 
ſenſibly mix'd with one another 
by very ſhort and ſwift Tremors, 
and thereby cauſe the Star to 
appear broader than it is, and 
without any trembling of the 
Whole. Long Teleſcopes may 
cauſe Objects to appear brighter 
and larger than ſhort ones can 
do; but they cannot be ſo form- 
ed as to take away that Confu- 
ſion of the Rays which ariſes 
from the Tremors of the Atmoſ- 
phere. The only Remedy is a 
molt ſerene and quiet Air, 
ſuch as may perhaps be found 
on the Tops of the higheſt 
Meuntains above the groſſer 
Clouds. 
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TxTIEscorE(AEAI AT is one of 


Mr. Hugens, deſcrib'd in the 
Philoſophical Tranſa#ions, pag. 161. 
made for ufing only in the Night; 
and ſo having no Cloſe Tube, 
ſince there is no need of one in 
the Night. | 
Tx LESCcO Y EK(RRTILEC TIN) 
conſiſts of a Large Tube, open 
at one End, being that next to 
the Object, and having the other 
End cloſe, where a Concave 
Meralline Speculum is placed ; 
and haying near the open End a 
flat Oval Speculum inclined to- 
wards the upper Part of the Tube, 
where is a little Hole furniſhed 
with a ſmall plane Convex Eye- 
Glaſs. There is a full Account 
of this Inſtrument by Sir Iſaac 
Newton, in the Phileſophical Tranſ- 
actions, num. $1. and in num. 376. 
Mr. Hadley has given us a De- 
ſcription of an Inſtrument of this 
Kind of five Feet one Fourth in 
Length ; which, uſed as a Night 
Teleſcope, will magnify abour 
two hundred and twenty Times, 
and, as a Day one, about one hun- 
dred twenty- five Times; and is in 
ſeveral Reſpetts ſuperior, and in 
none inferier to Mr. Hugen's Di- 
optriek Teleſcope of one hundred 
and twenty-ſix Feet in Length. 
TELESCOPICAL STARS, are 
thoſe that are not viſible to the 
naked Eye, but diſcoverable on- 
ly by the Help of a Teleſcope. 
TEMPERATB Zoxk: SCC Zone. 


TeMexRARY FORTIFICATION: 


See Fortification. 
TEexA1LLE, in Fortifieation, is 


a Kind of Out-Work reſembling 
a Horn-Work, but generally 
ſomewhat different; in regard 
that inſtead of two Demi-Baſ- 
tions, it bears only in Front a 
Re-cntring Angle between the 
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ſame Wings without Flanks, 
and the Sides are parallel : But 
when there 1s more Breadth at 
the Head than at the Gorge, 
theſc Tenailles are called Queuve 
d'yrondes. All Tenailes are de- 
ſective in this Reſpect, that they 
are not flanked or defended to- 
wards their inward or dead 
Angle, becauſe the Height of 
the Parapet hinders ſeeing down 
before the Angle; ſo that the 
Enemy can lodge himſelf there 
under Coyert : Wherefore Te- 
nailes are never made, bur 
when they want Time to make 


Tzxor, is the Name of the 
firſt Mean or middle Part in 
Muſick. 

Trau, in Geometry, is taken 
for the Bounds and Limits of any 


Thing. 


Tzaus of an Equation, in Al- P 


gebra, are the ſeveral Names or 
Members of which it is compoſed, 


and ſuch as have the ſame un- 


known Letter, but in different 
Powers or Degrees: For if the 
ſame unknown Letter be found 


- In ſeveral Members in the ſame 


Degree or Power, they ſhall 
paſs but for one Term. 

As, in this Equation, xx Tax 
= bb; the three Terms are xx, 
ax, and bb, Moreover in this, 


ab 
r * E. 


o; the Terms are x7, x, **, 


4 ab 
GT X x, and yy where—x,and 


jo 
Fs 
the firſt Term in any Equation 
muſt be that where the unknown 
Root hath the higheſtDimenſions; 
and that Term which hath the 
Root in it, of one Dimenſion of 


x, arc the fame Terms; and 


TE 


Power lower, is called the ſe- 
cond Term, and ſo on. 

TERMus of Proportion, in Ma- 
thematicks, are ſuch Numbers, 
Letters, or Quantities, as are 
compared one with another. 

5 2.4: : c. 4 

Thus if 1 - 8. 16 then a, ö, 
„ d, or 2, 4, 8, 16. are called the 
Terms; A being the firſt Term, 
the ſecond Term, Ec. 

TzxRAo_UEOUS, in Geogra- 
phy, fignifies the Globe of Earth 
and Water, as they both together 
conftitute one Spherical Body. 

TERRE (PTAIN,) in Fortif - 

tion, is the Platform or Horizon- 
ral Surface of the Rampart lying 
level, only with a lictle Sloap on 
the Outſide for the Recoil of the 
Cannon. 
It is terminated by the Para- 
et on that Side toward the Field, 
and by the Inner Talus on the 
other toward the Body of the 
Place. 

TERRELLA : When a Load- 
ſtone 1s made Spherical, and is 
placed ſo that its Poles and Equa- 
tor, &c. do exactly correſpond 
to the Poles and Equator of the 
World, it is called by Gilbert a 


Terrella, or little Earth; being 


in ſome Meaſure a Repreſenta- 
tion of our great Globe of Earth. 

TzrRESTRIAL GiLoBE : See 
Globe. 

TERRESTRIAL LINE: See Line 
Terreſtrial. 

TE TRAcuox pb, in Muſick, is 
a Concord or Interval of three 
Tones, 

The Tetrachord of the An- 

cients, was a Rank of fourStrings, 
accounting the Tetrachord for 


one Tone, as it is often taken in 
Muſick. 
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TETRA Drarason. A Qua- 

druple Diapaſon is a Muſical 
Chord, otherwiſe called a Qua- 
druple Eighth, or Nine and 
twenrieth. 

TEgTRAGONIAS, a Comet, whoſe 
Head is of a Quadrangular Fi- 
gure, and its Tail or Train long, 
thick, ,and uniform ; and does 
not differ much from the Me- 
teor called Trabs. 

TETRAHEDRON, is one of the 
Regular Bodies, conſiſting of 
four equal Equilateral'Triangles ; 
or it is a Triangular Pyramid of 
four equal Faces, 

TETRAST YLE, in Architecture, 
is a Building which hath four 
Columns in the Faces before and 
behind. 

TesxTutte. The Texture of 
any Natural Body, is that par- 
ticular Diſpoſition of its Conſti- 
tuent Particles; and making it 
have ſuch Form, or be of ſuch a 
Nature, or be endow'd with ſuch 
Qualities, 

TneoDoLITE, is an Inſtrument 
uſed in Surveying, and taking of 
Heights and Diſtances. 

And conſiſteth of ſeveral Parts; 
as a Circle of Braſs, about one 
Foot Diameter, divided into four 
Quadrants, ſometimes with a 
Teleſcope at the Bottom of it. 

Each of the Quadrants is di- 
vided into ninety Degrees, and 
ſubdivided as the Largeneſs of 
the Inſtrument will permit. 

A Box and Needle contriyed 
to ſtand upon the Centre of the 
Circle, upon which Centre, the 
Inſtrument, the Index, with its 
Sights, and ſometimes a Tele- 
ſcope, is made to turn about ; and 
yet, both the Inftrument, and the 
Box and Needle, remain firm. 
Ar the Bottom of the Box, there 
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, * e or Mariner's Compaſs 

x'd. | 

A Socket on the Backſide, to 
be pur upon the Head of a three- 
legged Staff. 

A Staft to ſet the Inftrument 
upon ; the Neck, at the Head 
whereof, muſt be made to go in- 
to the Socket on the Backſide of 
the Inſtrument. 

N. B. I muſt do Mr. Thomas 
Heath (Mathematical Inftrument 
Maker, next Door to the Fun- 
tain-Tavern in the Strand,) the 
Juſtice to ſay, that I have ſeen 
excellent Theodolites made by 
him, as well as all other Mathe 
matical Inſtruments. _ 


THEOREM, is & ſpeculative 


Propoſition, demonftrating the 
Properties of any Subje&. 
THERMOSCOPE, is an Inftru- 
ment ſhewing the Increaſe and 
Decreaſe of Heat and Cold in 
the Air: But the 
THERMOMETER, is an Inſtru- 
ment by which we can meaſure 
the Heat and Cold of the Air. 
It is uſually made of a Tube 
of Glaſs of about four Foot long, 
filled with tinged Spirit of Wine, 
or ſome other proper Liquor 
having a Ball at the Bottom 0 
It. 
TauREE-LEGGED Srarr, is an 
Inſtrument conſiſting of three 
wooden Leggs, made with joints 


to ſhut all together, and to take 


off in the Middle, for the better 
Carriage; and on its Top is uſual- 
ly a Ball and Socket to ſupport 
and adjuſt Inſtruments for Aſtro- 
nomy, Surveying, &c. 

Tips. Tide fignifies as well 
the Ebbing as the Flowing of 
the Sea ; the former of which 
the Seamen call Tide of Ebb ; 
the latter, Tide of Flood, 

B b z In 


Ye 


Ana. — 


oY adj 


| 
4 
| 
i 


* 


. 


TE 


In « Lunar Day, that is, the 
Time ſpent between the Moon's 
Going from the Meridian, and 


Coming to it again, the Sea is 


twice cleyated, and twice de- 
prelled, in any aſſigned Place. 

In any Place the Water is 
molt elevated, two or three 
Hours after the Moon has paſs'd 
the Meridian of the Place, or 
the oppoſite Meridian. 

The Elevation towards the 
Moon a lic:le exceeds the op- 
polite one. The Aſcent of the 
Water is diminiſhed as you go 
towards the Poles, becauſe there 
15 no Agitation of the Water 
tnere. 

From the Action of the Sun, 
every natural Day the Sea is 
twice elevated, and twice depreſ- 
ſed. This Agitationis much leſs, on 
Aceount of the immenſe Diſtance 
of the Sun, than that which de- 

ends upon the Moon; yet it is 
ubject to the ſame Laws. 

The Motions which depend 


| upon the Action of the Moon 


and Sun, are not diſtinguiſhed 
but confounded ; and from the 
Aktion of the Sun, the Lunar 
Tide is only changed; which 
Change varies every Day, by 
Neaſon of the Inequality between 
the Natural and Lunar Day. 

In the Syzygies the Kleya- 
tions from the Action of both 
Luminaries concur, and the Sea 
is more elevated; the Sea aſcends 


leſs in the Quadratures ; for 


where the Water 1s elevated by 
the Action of the Moon, it is de- 
preſfed by the Action of the Sun, 
and {9 on the contrary, There- 
fore, whilt tte Moon paſſes from 
the Syzygy to the Quadrature, 
the daily Elevations are contl- 
nually diminiſhed : On the Con- 
trary, they are encreaſed when 


TE 
the Moen moves from the Qua- 
drature to the Syzygy. At a 
new Moon alſo, Cæteris paribus, 
the Eleyatiens are greater, and 
thoſe that follow one another the 
ſame Day, are more difterent 
than at Full Moen. 

The greateſt and leaſt Eleya-. 
tions are not obſery'd, till the 
ſecend or third Day after the 
New or Full Moon, it we con- 
ſider the Luminaries receding 
from the Plane of the Equator, 
we ſhall perceive-that the Agi- 
tation is diminiſhed, and become 
leſs, according as the Declina- 
tion of the Luminaries becomes 
greater. 

In theSyzygies near the Æqui- 
noxes, the Tides are obſerved to 
be the greateſt, both Luminaries 
being in or near the Equator. 
The Actions of the Moon and 
Sun are greater, the leſs thoſe 
Bodies are diftant from the Earth; 
but when the Diſtance of the Sun 
is lefs, and it is in the Seuth 
Signs, often both the grcateft 
Aquinoctial Tides are obſerved 
in that Situation of the Sun, that 
is, before the Vernal, and after 
the Autumnal Xquinox ; which 
m does not happen every Year, 

ecanſe ſome Variation may ariſe 
from the Situation of the Moon's 
Orbit, and the Diſtance of the 
Syzygy from the Equinox. In 
Places diſtaat from the qua- 
tor, the Elevations that happen 
the ſame Day are unequal. 

As leng as the Moon is on the 
ſame Side of the Equator in any 
Place, the Eleyation of the Wa- 
ter is obſerved to be the greateſt 
every Day, after the Moon has 
aſſed the Meridian of the 

lace. * 
But if the Equator ſeparates, 


or is between the Moon and the 
Place 
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TE 
lace of which we ſpeak, the 
Water will come to the greateſt 
Height; and every Day the great- 
eſt Kle vation of the Sea will be, 
after the Moon has paſſed thro- 
the oppoſite Meridian. 

All Things which have been 
hitherto ex Jained would exact- 
ly obtain, if the whole Surface of 
the Earth was covered with Sea; 
but ſinee the Sea is not every 
where, ſome Changes ariſe from 
thenee ; not indeed in the open 
Sea, becauſe the Ocean is extend- 
ed enough to be ſubje@ to the 
Motions we have ſpoken of. But 
the Situation of the Shores, the 
Streights, and many other 
Things depending upon the par- 
ticular Situatien of the Places, 
diſturb theſe general Rules: 
Yet it is plain from the moſt ge- 
neral Obſervations, that the Tide 
follows the Laws which we have 
laid down. 

The mean Foree of the Sun 
to move the Sea, is ro the mean 
Force of the Moon to moye the 
ſame, as 1 to 4, 4815. 

The Action of the Sun changes 
the Height of the Sea two Feet; 
and that the Action of the Moon 


changes it 8, 95 : And that, from 


the joined Action of both, the 
mean Agitation is of about eleven 
Feet, which agrees pretty well 
witk Obſervations; for, in the 
open Ocean, as the Sea is more 
or leſs open, the Water is raiſed 
to the Heightof ſix, nine, twelve, 
or fifteen Feet; in which Eleva- 


tions, alſo there is a Difference 


arifing from the Depth of the 
Waters; but thoſe Elevations, 
which far exeecd theſe, happen 
where the Sea violently enters 
into the Streights or Gulphs, 
where the Force is not broken 
zill the Water ariſes higher. 
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Tux, in Muſick, is that „ 
tity or Length whereby is aſſgn- 
ed to every particular Note its 
due Meaſure, without making 
it either longer or ſhorter than 
it ought to be; and it is twofold, 
viz. Duple or Common, and 
Triple. 

Tims (DvurLs,) or Semi-breve, 
generally called Common, becauſe 
moſt uſed, is when all the Notes 
are encreaſed by two. 

_ Ting (TarerE,) is that where- 
in the Meaſure is counted by 
Threes. 

Time, is a Succeſſion of Phœ- 
nomena, and the Idea that we 
have thereof, conſiſts in the Or- 
der of ſucceſhye Preceptions: 
It is divided into Abſolute and 
Relative, 

Tims ( Aſtronomical, Mathema- 
tical, or Abſolute,) flows equably 
in it ſelf, withour relation to a- 
ny Thing external ; and, by an- 
other Word, is called Duration. 
But, 

Tims (Relative, Apparent, or 
Vulgar,) is the ſenſible and ex- 
ternal Meaſure of any Duration 
eſtimated by Motion ; and this 
the Vulgar ule inſtead of true 
Time. 

Toxpino, a Term in Archi- 
tecture: See Aftragal. 

Toxs, a Term in Muſick, ſig- 
nifying a certain Degree of Ele- 
vation or Depreſſion of the 
Voice, or ſome other Sound. 

Torocravur, is a particular 
Deſeription of ſome ſmall Quan- 
tiry of Land, ſuch as that of a 
Manor, or particular Eſtate, 


Oe. . 


TorrDd Zox z. See Zone. | 

Torxvs, in Architecture, is 4 
large round Moulding ii the 
Baſes of the Columns. 
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TaAbEAT ION, the ſame with 
Entablement. 

TRAJECTORY of a Comet, is the 
Line which, by 1ts Motion, it 
deſcribes. 

TRANSCENDENTALCYRVESzATC 
ſuch as when their Nature or 
Property 1s expreſs'd by an E- 
quation, one of the variable 
Quantities thercin, denotes a 
Curve Line; and when ſuch 
Curve Line is a Geometrick one, 
or one of the firſt Degree or 
Kind, then the 'Tranſcendental 
Curve is ſaid to be of the ſecond 
Degree or Kind, Ec. 

TaAxsir, In Aſtronomy, fig- 
fies the Paſſing of any Planet juſt 
by or under any fix d Star; or 
of the Moon, in particular, 
covering or moving cloſe by any 
other Planet. 

TransITiON, In Muſick, is 
when a greater Note is broken 
into a leſſer, to make ſmooth cr 
ſweeten the Roughneſs of a 
Leap by a gradual Tranſition, 
or paſſing to the Note next fol- 
Towing ; whence it is common- 
ly called the Breaking of a Note, 
being ſometimes very neceſſary 
in Muſical Compoſition. 
 Tran$MUTATI1ON, in Geome- 
try, is to reduce or change one 
Figure or Body into another of 
the ſame Area or Solidity, but 
of a different Figure, as a Tri- 
angle into a Square, a Pyramid 
into a Parallelopiped, &c. 

TrRASPARENT, Or Diaphanous 
Bodies, are ſuch as may be ſeen 
through. | 
TransPodtTION, in Algebra, 
is to bring any Term of an Equa- 
tion over to the other Side, as 
if bc; and you make 4 
= c—b, then is b tranſpoſed, 

' _ TransvErsSEAxIsS, or Diame- 

tor of an Ellipſis, is the longer Axis. 
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TRAPEZIUM, in Geometry, is 
a Plane Figure contained under 
four unequal Right Lines. 

Taarkzorp, is a ſolid irregy- 
lar Figure, having four Sides not 
parallel to one another. 

TRAvERsE, a Term in Gunne- 
ry, ſignifying to turn a Piece of 
Ordnance whichWay one pleaſes 
upon her Platform. 

Allo the laying and remo- 
ving a Piece of Ordnance, or a 
great Gun, in order to bring it 
to bear or lie level with the 
Mark, is called Traverſing the 
Piece. 

TrAverss, in Navigation, is 
the Variation or Alteration of 
the Ship's Courſe upon the ſhift- 
ing of Winds, cc. | 

TaAvkssE, In Fortification, 
is a little Trench bordered, with 
two Parapets, viz. one on the 
Right Side, and the other on the 
Left, which the Beſiegers make 
quite thwart the Moat of thePlace, 
to paſs ſecure from Flank-Shot, 
and to bring the Miners to the 
Baſtions. 

TREBLE, is the laſt or higheſt 
of the four Parts in Muſieal Pro- 
portion. 

TRENCHES, in Fortification, 
are certain Moats or Ditches, 
which the Befiegers cut to ap- 
proach more {ſecurely to the 
Place attacked, and are of ſeye- 
ral Sorts, according to the diffe- 
rent Nature of the Soil; for if 
the adjacent Territory be rocky, 
the Trench is only an Elevation 
of Bavins, Gabions, Wool-Packs, 
or Shouldrings of Earth, caſt up 
round about the Place : Bur 
where the Ground may be eaſily 
opened, the Trench is dug there- 


in, and bordered with a Para- 


et on the Side of the Beſieged. 
he Breadth af it ought to be 
from 
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from 8 to 10 Foot, and the Depth 
from 6 to 7. 

Theſe Trenches are to be car- 
ried on with winding Lines, in 
ſome Manner parallel to the 
Works of the Fortreſs, ſo as not 
to be in View of the Enemy, 
not to expoſe its Length to their 
Shot, which they call Enfilading, 


for then ir will be in Danger of 


being enfiladed or ſcoured by 
the Enemies Cannon ; and this 
carrying of the Trenches ob- 
liquely, they call, carrying the 
Trenches by Coudees or 'Tra- 
yerſes. 

Tx1ANGLE, in Geometry, is a 
Figure of three Sides and three 
Angles; and is either a Plane 
Triangle, or a Spherical one. 

A Plane Triangle, is contain- 
ed under three Right Lines. 

A Spherical Triangle, is con- 
tain'd under three Arches of a 

reat Circle of the Sphere. 

Of Triangles there are ſeyeral 
Sorts, as, 

1. A Right-angled Triangle, is 


that which hath oneRightAngle. 


2. An Obtuſe-angled Triangle, is 
ſuch as hath one Obtuſe Angle. 

3. An Acute-Angled Triangle, 1s 
that which hath all its Angles 
Acute. 

4 Any Triangle that is not 
right-angled, is called Oblique 
Angled, or Amblygonial. 

5. An Equilateral Triangle, is 
that which hath all its Sides e- 

ual to one another. 

6. An Iſoſceles, or an Equileg- 
ged Triangle, is that which hath 
only two Sides equal. 

7. A Scalenous Triangle, 1s that 
which has no two Sides equal. 

1. In eyery Triangle, the Sum 
of all the three Angles 1s equal 
to two Right ones ; and the Ex- 
ternal Angle made by any Side 


TR 
produced, is equal to the Sum of 
the Internal and its Oppoſite one. 

2. In every Triangle, as well 
Plane as Spherical, the Sines of 
the Sides, are proportional to 
the Sines of the oppoſite Angles. 

3. In every Plane Triangle, as 
the Sum of two Sides is to their 
Difference, ſo is the Tangent of 
half the Sum of the Oppoſite 
Angles, to the Tangent of half 
their Difference. | 

4. If a Perpendicular be let fall 
upon the Baſe of an Oblique- 
angled Triangle, the Difference 
of the Squares of the Sides is 
equal to the Double Rectangle 
under the Baſe, and the Diſtance 
of the Perpendicular from the 
Middle of the Baſe. 

5. The Side of an Equilateral 
Triangle, inſcrib'd in aCircle, is 
in Power triple of the Radius. 

s. The Sides of a Triangle are 
cut proportionably, by a Line 
drawn parallel to the Baſe. 

7. A whole Triangle, is 
to a Triangle cut off by 
a Right Line, as the ReQan- 
gle under the cut Sides, is to 
the Rectangle of the two other 
Sides. 

8. In a Right-angled Tri- 
angle, a Line drawn from the 
Right Angle at the Top, perpen- 
dicular to the Hypothenuſe, di- 
vides the Triangle into two o- 
ther Right-angled Triangles, the 
which are ſimilar to the firſt Tri- 
angle, and to one another. 

9. In every Right-angled 
Triangle, the Square of the Hy- 
pothenuſe is equal to the Sum 
of the Squares of the other two 
Sides. | 

10. If any Angle of a Triangle 
be biſected, the Biſecting Line 
will divide the oppoſite Side in 
the ſame Proportion as the Los 
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of the Angle are to one an- 
other. g 

12. If the Vertical Angle of 
any Triangle be biſected, the 
Difference of the Rectangles, 
made by the Sides, and the Seg- 
ments of the Baſe is equal to the 
Square of the Line that biſects 
the Angle. 

13. Triangles on the ſame Baſe, 
and having the ſame Height, 
that is between the ſame Parallel 
Lines, are equal. 

14. Every Triangle is one 
half of a Parallelogram of the 
ſame Baſe and Height. 

15. The Area of any Triangle 
may be had by adding all the 
three Sides together, and takin 
half the Sum; and, from that hal 
Sum, ſubſtracting each Side ſeve- 
rally, and multiplying that half 
Sum and the Remainder continu- 
ally into one another, and ex- 
tracting the Square Root of the 
Produts. 

The following uſeful Propoſi- 
tion, being one of thoſe mention- 
ed by Sir Iſaac Necotos in his 
Algebra, which is neceſſary to 
be known by all thoſe who in- 
tend to apply Algebra to Geome- 
try; but he neither demonſtra- 
ting it, nor dire&ing where it is 
demonſt rated, therefore I have 

ven a Demonſtration thereof. 
F there be any Right Line (BE) 
which biſects the Angle (ABC) of 


Or A 
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the Triangle (ABC,) I ſay the Square 
of the ſaid Lise (BE)=AB Xx BC 
—AE x EC. - 

Having deſcribed a Circle a- 
bout the ſaid Triangle, and cen- 
tinued out the Line (BE) till it 
outs theCircle in (D,) and drawn 
the Line (DC,) the Triangles 
(ABE) and (BCD) will be fimilar, 
which may be thus proved. 'The 
Angle ABE= IBO by Conſtrue- 
tion ; and becauſe the Angles 
(BAC) and (BDC) ftand upon the 
ſame Arch (BC,) they will like- 
wiſe be equal; and eonſequently 
the Angle AEB, BCD, mutt be e- 
qual : Therefore, as AB : BE :: 
DB : BC, whence AB BCS BE 
Xx DB. But fince 4B Xx EC. 
BE x ED from the Nature of the 
Circle. And beaauſe BEY· 
DBX BE (= AB Xx BC) — X 
BE. from the Third efthe Second 
of Euclid ; therefore AB Xx BC — 
AE x EC== BEq.Q.E.D. 

 TrranGULAR CoMPASSES, are 
ſuch as have three Legs or Feet 
to take off any Triangle at once. 

TrIANGULAR QUARDRANT,IS 
a Sector with a looſe Piece to 
make ĩt an Equilateral Triangle; 
the Calendar is graduated on it, 
with the Sun's Place, Declina- 
tion, and many other uſeful Lines; 
and by the Help of a String and 


a Plumet, and the Diviſions gra- 


duated on the looſe Piece, it 
may be made to ſerve for a Qua- 
drant. 

TrRIANGULUS SEPTENTRIONA=- 
L1s, or Deltoton. The Triangle, a 
Northern Conftellation eonfiſt- 
ing of ſix Stars. 

Txrcit1ien, in Architecture, is 
a Member of the Doric Freeze, 
placed directly over each Co- 
lumn, and at equal Diſtances in 
the Intercolumnation, having two 


entire Glyphes or Channels en- 
graven 


S. ACB: AB 
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graven in it, meeting in an An- 
gle, and ſeparared by three Legs 

rom the two Demi-Channels of 
the Sides. 

Tx1icon, ſignifies a Figure 
with three Angles: And, in Dial- 
ling, is an Inſtrument of a Tri- 
angular Form. 

TRIGONOMETRYy 
Plain or Spherical. 

TriGonoMETRY(PLarx,)Is the 
Art of finding, from three given 
Parts of a Right-lin'd Tri- 
angle, the reft. And 

TR1GONOMETRY (SPHERICAL,) 
is the Art of finding, from three 

iven Parts of a Spherical Tri- 


15 either 


angle, the reſt; as from two 


Sides and one Angle, the two 
other Angles and the third Side. 
1. In all Right-angled Plane 
Triangles, if one of its Sides, be 
made the Radius, the other two 
will be the Sines, 'Tangents, or 
Secants, of the Acute Angles: 


C 


And whateyer Proportion the 
Side made has to the Radius, the 
ſame has the other Sides to the 


Sines, Tangents, or Secants, re- 


preſented by this. 
As if AC be the Radius, then 
S. BAC: BC7 F :: Radius: Hy- 
8 2 pothen. AC. 
If the Leg AB be the Radius, 


then 


Radius: AB? S:: Sec. BAC: Hy- 


T. BAC . BC 5 pot ben. AC. 
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If the Leg BC be made the 
Radius, then 


Radius : 2 22 ACB : Hy- 


T. ACB : AB othen. AC 


2, In any Right-lined Triangle 
the Sides are proportional to the 
Sines of the Oppoſite Angles, 

Whence in the Triangle ACB. 


In every Right-linedTriangle, 
as ABC, as the Sum of the Sides 
AB, AC, about a given Angle 


0 
2 


A is to their Difference, ſo is the 
Tangent of half the Sum of the 
remaining Angles B, C, to the 
Tangent of half their Diffe- 
rence. 

If the Sides AC, BC, AB, of a 
Triangle ABC, be given, and if 
AB be biſected in I, and you 
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take upon it (when both Ways 
produced) the Lines AF, AE, e- 
qual to AC, and BG, BH, equal 
to BC, and join CE, CF, and from 
C let fall a Perpendicular CD, to 
AB, ſuppoſed the Baſe, then will 


the Area =+ YGO HE X HE 
XEG. And for determining the 
Angle 4, there come out ſeveral 


'Tieorems : 
3. As 2 ABXAC : FHX EG 


(:: AC: DE) :: Radius: verſed 
Sine of the Angle 4. | 

4. 2 ABXAC: Y EGXFH(:: 
AC : DF): : Radius: verſed Co- 
fine of A. 

5. 2ABXAC : ff FGXFHXHEXEG 
(:: AC: CD) :: Radius: Sine of 
A. 

6. FG x FH : / HEXEG 
(:: CF: CE) :: Radius: Tan- 
gent of 3 4. 

J. oy HEXEG: FG xXFH(:: 
CE: FC): : Radius: Cotangent 
of + 4. | 3 | 

8. 24/ ABXAC: / HEXEG 
:: FE: CE):: Radius: Sine of 


f 2 0 AB Xx AC: y FG X FH 
(:: FE : FC) :: Radius Coſine of 


1. In everySpherical Triangle, 
each Side is leſs than a Semi- 
Cirele. ; 

2. Inevery Spherical Triangle, 
any two Sides together are great- 
er than the third. 1 

3. The Sum of the Sides of a 
Spherical Triangle is leſs than 
two Semi- Cireles. : 
4. If two Sides of a Spherical 
Triangle be equal to a Semi- 
Circle, the two Angles at the 
Baſe ſhall be equal to two Right 
Angles ; if they be leſs than a 
Semi -Circle, the two \ngles ſhall 
be leſs; but if greater than a 
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Semi-Circle, the two Angles 
ſhall be greater than two Right 
Angles. | 
5- The Sum of the three 
Angles of a Spherical Triangle, 
are greater than two Right 
Angles, and leſs than fix. 

6. Two Angles of any Sphe- 
rical 'Triangle are greater than 
the Difference berween the third 
Angle and a Semi-Circle. There- 
fore, 

7- Any Side being continued, 
the Exterior Angle is leſs than 
the two Interior oppoſite ones. 

8. In any Spherical Triangle - 
the Difference of the Sum of two 
Angles and a whole Circle, is 
greater than theDifference of the 
third Angle and a Semi-Circle. 

9. In any Spherical Triangle, 
one Side being produced, if the 
other two Sides be equal to a 
Semi-Circle, the outward Angle 
ſhall be equal to the inward Op- 
poſite Angle upon the Side pro- 
duced : It they be leſs than a 
Semi-Circle, the outward Angle 
ſhall be greater than the inward 
Oppoſite Angle; if they be 
greater than a Semi-Cirele, the 
outward Angle ſhall be leſs than 
the inward Oppoſite Angle. 

10. The Legs of a Right-angled 
Spherical Triangle are of the 
ſame Affection with their Oppo- 
fite Angles. 

11. In a Right- angled Sphe- 
rical Triangle, if either Leg be 
a Quadrant, the Hypothenuſe 
ſnall be alſo a Quadrant; but 
if both the Legs be of the ſame 
Affection (that is, be both great- 
er, or both leſs than a Quadrant) 
the Hypothenuſe is leſs than a 
Quadrant; or if of different Af- 
fections, then greater, and the 
contrary. 


12 In 
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12. In a Right-angled Sphe- 
rical Triangle, the Sum of the 
Oblique Angles are leſs than 
three Right Angles. | 

14. In any Spherical Tri- 
angle whoſe Angles are all Acute, 
each Side is leſs than a Qua- 
drant. 

15. In Spherical Triangles, 
there are twenty-eight Caſes, ſix- 
teen in Rectangular, and twelve 
in Oblique Angular. The ſix- 
teen Caſes of ReQangular are 
reſoly'd by the two firſt of the 
following Theorems. 


THEO. I. 


In all Spherical Rectangular Tri- 
angles, having the ſame Acute An- 
gle at the Baſe, the Sines of the Hy- 
pothenuſes are proportional to the 
Sines of their Perpendiculars. 


THEO. II. 


In all Spherical Refangular Tri- 
angles, having the ſame Acute An- 
gles at the Baſe, the Sines of the 
Baſes, and the Tangents of the Per- 
pendiculars, are proportional. 


That all the Caſes of a Right- 
angled Spherical Triangle, may 
be reſolved by theſe two Theo- 
rems. 

The ſeveral Parts of the Sphe- 
rical Triangle propoſed, muſt 
ſometimes be continued to Qua- 
drants, that ſo the Angles may 
be turn'd into Sides, the Hypo- 
thenuſes into Baſes and Perpen- 
dieulars, and the contrary. By 
which Means the Proportions, as 
to the Parts of the Triangle given, 
inſtead of Sines, do ſometimes 
fall in Coſines, and ſometimes 
in Cotangents, inſtead of Tan- 
gents. Such Parts as do change 
their Proportion, are noted with 
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their Complements, viz. the Hy- 
pothenuſe, and both the Oblique 
Angles ; but the Sides contain1 
the Right Angle donot change. 

Theſe are called the Five Cir- 
cular Parts of a Triangle, a- 
mongſt which the Right Angle 
1s not reckoned ; and therefore 
the two Sides which do contain 
it, are fuppoſed to be joined to- 
gether. 

Each of theſe Circular Parts, 
may, by Suppoſition, be made 
the Middle Part ; and then the 
two Circular Parts, which are 
next to that Middle Part, are the 
Extreams conjundt; the other 
remote from the Part aſſumed, 
are the Extreams disjunQ. 

As in the Triangle ABC, (ſup- 
poſe a Triangle to be drawn,) if 
Comp. AC be made the Middle Part, 
Comp, A and Comp. C are the Ex- 
treams conjunct; and the Side 4B 
and BC are the Extreams diſ- 
jun ; and ſo of the reſt, as in 
the Table following. 


| Mid. n a — disj. 


Leg. AB — A 


Leg. BC Comp. C 
Comp. A Comp. AC Comp. C 

Leg. AB Leg BC 
Comp. AC cm. A |Leg. AB 

Comp. C Leg. BC 


| 


Comp. AC (Comp. A 
Leg. BC Leg. AB 


Leg. BC Comp. C Comp. A 
N Leg- AB — AC 


Com. C 


The 
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The Parts of a Right-angled 
Spherical Triangle, being thus 
diftinguiſhed into five Circular 
Parts, for the more Eaſe in re- 
ſolving all Spherical Triangles, 
the Lord Napier invented this Ca- 
tholick and Univerſal Propor- 
tion, viz. 

The Sine of the Middle Part 
and Radius, is reciprocally pro- 
— to the Tangents of the 

xtreams conjunct, and the Co- 
fines of the Extreams disjunct. 

That is, as the Radius to the 
Tangent of one of the Extreams 
conjunct, ſo is the Tangent of 
the other Extream conjunct, to 
the Sine of the Middle Part. 

And alſo, as the Radius, to the 
Coſine of one of the Extreams 
dis junct, ſo is the Coſine of the 
other Extreme disjun& to the 
Sine of the Middle Part. 

Therefore if the Middle Part 
be ſought, the Radius muſt be in 
the firſt Place; if either of the 
Extreams, the other Extream 
muſt be in the firſt Place. 

Only note, that if the Middle 
Part, or either of the Extreams 
conjunct, be noted with its Com- 
plement in the Circular Parts of 
the Triangle inſtead of the Sine 
or Tangent, you muſt uſe the 
Coſine or Cotangent. 

If either of the Extreams dis- 
junct be noted by its Comple- 
ment in the Circular Parts of the 
Triangle, inſtead of the Coſine 
you muſt uſe the Sine of ſuch 
Extream disjunct. 

That the Directions may be 
better underſtood, there is in the 
Table following, the Circular 
Parts of a Triangle under their 
reſpe&ive Titles, whether they 
be taken for the Middle Part, or 
for the Extreams; whether con- 
jun& or djsjun& ; and unto thoſe 
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Pts there is prefix'd the Sine 
and Coſine, the Tangent or Co- 


tangent, as It ought ro be by the 
Carholick Proportion. 


Mid. Part. | Extr, conj. Er- diy 

| 

Sine. AB | Co tan. A | Sine AC 

Tan. BC | Sine C 

Co fine A Co tan AC Sine Co 
Tang. AB | Coſtine "eo 

Coſine AC Co tan. A | Coſine AB 
Cotan. C | Coſine BC 

Coſine C | Cotan. AC| Sine A 

| Tan. BC | Cofine AB 

Sine BC | Cotan. C | Sine A 
Tan. AB | Sine AC 

THEO. IIL 


In all Spherical Triangles, the 
Sines of the Sides are in direct Pro- 
portion to the Sines of their Oppoſite 
Angles, and the contraty. 


THEO. IV. 


In all Oblique-angled Spherical 
Triangles, in which two Sides ave 
leſs than a Semi-Circle, 

As the Sine of half the Sum of 
the two Sides | 

- To the Sine of half their Diffe- 
rence, 

So is the Cotang:nt of half the 
contained Angie, 

To the Tangent of half the Diffe- 
rence of the Oppoſite Angles. 

And, as the Coſme of balf the 
Sum of the Sides, 

To the Coſine of half their Diffe- 


rence; 


So 


W 


TR 
So is the Cotangent of half the 


candained Angle, | 
To the Tangent of half the Sum 


of the Oppoſite Angles 
THEO. V. 


In all Oblique-angled Spherical 
Triangles, in which two Angles are 
leſs than two Right Angles. 

As the Sine of half the Sum of 
two Angles, | 

To the Sins of half their Diffe- 
rence ; 

So is the Tangent of half the in- 
terjacent Side, 

To 1 Tangent of half the Diffe- 
rence of the Oppoſite Sides. 

And, as X os of half the 
Sum of the Angles, 

To the Coſine of balf their Diffe- 
reuce; 

So is the Tangent of half the inter- 
Jacent Side, | 

To theTangent of half the Sum of 


the Oppoſite Sides. | 
THEO. VI. 
"As the Rectangle of the Sines of 
the containing Sides, | 


To the Square of the Radius ; 

So is the Rectangle of the Sines 
of half the Jum of the three Sides, 
and of the Difference of the Oppoſite 
Side therefrom, 

To the Square of the Coſine of 
balf an Angle ſought. 


TmLATERAL, in Geometry, 
is the ſame with a 'Three-faded. 

Tring, is an Aﬀpe& of the 
Planets, when at the Diſtance 
of 120 Degrees, or four Signs, 
from each other, and are noted 


thus A. n 
TzrxGLE, in Architecture, is 


a little Member fixed exactly up- 
on every Triglyph under the Plat- 
Band of the Architraye, from 
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whence hang down the Guttæ, 
or pendant Drops, in the Dorick 
Order. 

TRINOMIAL Root, in Mathe- 
maticks, is a Root conſiſting of 
three Parts connected together 
by the Sign +; as x+y +2. 

Tai Ax Tiriex, is the Divi- 
ſion by 3, or taking the third 
Part of any Number or Quanti- 
ty 

TarrTLIcaTE RA rio, is the 
Ra tio of the Cubes. 

Trx1s-Diarason, or Tripple 
Diapaſon Chord, in Muſick, is what 
is otherwiſe called a Tripple 
Eighth, or Fifteenth. 

Trirons, a Term in Muſick, 
which ſignifies a great Fourth. 

TrxocniLs, in Architecture, is 
that Hollow Ring, or Cavity, 
which rans round a Column next 
to the Tore. 

TxochrzA, is one of the Me- 
chanick Powers, and is what we 
uſually call the Pulley. 

Txocyorip, the ſame with 
Cycloid, Which ſee. 

TROPICAL YEAR» See Tar. 

Trorny, in Architecture, is 
an Ornament which repreſents 
the Trunk of a Tree charged 
or encompaſſed all round about 
with Arms or Military Weapons, 
both offenſive or defenſive. 

Troeicxs, are Circles ſup- 
poſed to be drawn parallel to the 
Equinoctial at 23* 30 Diftance 
from it; one towards the North, 
is called the Trepick of Cancer; 
and the other towards the South, 
is called the Tropick of Capricon, 
becauſe they lie under theſe 
Signs. 

Tavxs of the Carriage of a Piece 7 
Ordnance, are the Wheels whic 
are ontheAxle-Tree to moye the 


Piece. 


Txvus- 
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Taux CoxJuNncT10N- 
Conjunction True. 

TzxusgPrac of a Planet or Star, 
is a Point of the Heavens ſhewn 
by a Right Line drawn from the 
Centre of the Earth, through the 
Centre of rhe Planet or Star. 

TauxcATrED PYRAMID, or Cone, 
is one whoſe Top is cut off by a 
Plane Parallel to its Baſe. 

A Turncated Cone, or the Fruſ- 
trum of that Body, is called 
ſometimes a Curtie Cone. 

TzxunNIoNns of 4 Piece of Ord- 
nance, are thoſe Nobs or Branches 
of the Gun's Metal which bear 
her up upon the Cheeks of the 
Carriages. 

Turn, a Term belonging to 
the Movement of a Watch, and 
ſignifies the entire Revolution of 
any Wheel or Pinion. 

Touscan Orpegr, in Archi- 
tecture, is the firſt, the moſt 
ſimple, and the ſtrongeſt: Its Co- 
lumn has ſeven Diameters in 
Height; and its Capital, Baſe, 
and Entablemenr, have no Or- 
naments, and but few Mould- 
ings. : 

Tw1rtrcur, is that faint Light 
which we perceive before the 
Sun-Riſing, and after Sun-Set- 
ting. Tis occaſioned by the 
Earth's Atmoſphere refracting 
the Rays of the Sun, and reflec- 
ting them from the Particles 
thereof. | 

The Sun's Depreſhon below 
the Horizon, at the Beginning 
and End of the Morning and 
Evening Twilight, was obſer- 
ved by Alhazen 19% Tycho 1)“. 
Rothmem 2.4”. Stevinus 189. Caſſini 
15. Ricciolus, at the Time of 
the Equinox in the Morning 16“. 
in the Evening 209. 30”. In the 
Summer Solſtice in the Morning 
21%. 25. and in the Winter 179. 


See 
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15. Whence it appears that the 
Cauſe of the Twilight is incon- 
ſtant : But about 18 Degrees of 
the Suns Depreſſion will, in our 
Latitude, be the Beginning and 
End of the Twilight. 

Tymean, in Architecture, is 
that Part of the Bottom of the 
Frontons , which 1s encloſed be- 
rween the Cornices, and anſwers 
the Naked of the Freze. 

Tvura of an Arch, is a Tri- 
angular Table placed in its Cor- 
ners. 


V. 


1 M, is by Phyſiolo- 
giſts, ſuppoſed to be a 
Space deyoid of all Body; and 
this they diſtinguiſh into a Va- 
cuum Diſſeminatum, or Interſper- 
ſum, i. e. ſmall void Spaces in- 
teriperſed about between the 
Particles of Bodies ; or, a Vacu- 
um Coacervatum, which is a lar- 


ger void Space made by the 
meeting together of the ſeveral _ 


Interſperſed or diſſeminate Va- 
cuities before mentioned. 
Vans. Thoſe Sights which 
are made to move and ſlide up- 
on Croſs-Stayes, Fore-Sta ves, 
Davis's, Quadrants, Ec. 
Varouks, are Watry Ex- 
halations raiſed up either by 
the Heat of the Sun, the Sub- 
terraneal, or any other acciden- 
tal Heat, Fire, &c. | 
VARIATION, is, according to 
Tycho, the third Inequality in 
the Motion of the Moon; and 
ariſes from her Apogzum being 
changed as her Syſtem 1s carried 
round the Sun by the Earth. 


Va- 
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Variation of the Needle, or 
he Compaſs, is the Deviation or 
n- Turning of the Magnetical 
of | Needle in theMariner's Com aſs, 
ur from the true North-Point, which 
ad happens more or leſs in moſt 
Places; and is commonly called 


is by the Seamen the North-Fafting, - 


e or North-Wefting of the Needle. 
is Vecrtis, or the Lever, is the 
rs Firſt of the Mechanick Powers, 
as they are uſually called. 

5 VznrT, in Gunnery, ſignifies 
the Diſtance between the Diame- 
ter of a Bullet, and the Diame- 
ter of the Bore of the Piece, 
and muſt be one twentieth Part 
of the Diameter of the Bore. 

VzLocity. See Celerity. 
| Venus, the Name of one of 
the Planets, being the ſecond 
from the Sun. 

The Diſtance of Venus from 
the Sun is 723, its Excentricity 
5, the Inclination of its Orbit 3 
Degrees, and 23 Minutes : It per- 
forms its Periodical Motion in 
224 Days, 17 Hours; and its 
Motion round its Axis is per- 
I formed in 23 Hours. The Di- 
| ameter of ir is almoſt equal to 
4 the Earth's Diameter. 

In the Years 1672 and 1686 
Caſſini, with a Teleſcope of 34 
Foot long, believes he ſaw a 
Satellite moving round this Pla- 
net, and diftant from it about + 
of Venus's Diameter. It had the 
ſame Phaſis with Venus, but was 
without any well deſigned Form, 
and its Diameter ſcarce exceed- 
ed + of that of Venus. ; 
VeRrSED SINE of an Arch, is a 
Segment of the Diameter of a 
Circle, lying between the Foot 
of the Right Sine and the Low- 
er Extremity of the Arch. 
As 4D is the Verſed Sine of 
the Arch 40, and BD the Ver- 
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ſed Sine of the Arch CB. 

VIaTIX, is that Point of the 
Heaven juſt over our Heads, and 
the ſame with Zenitb; which 
ſee. | 

The Point of any Angle is cal- 
led alſo its Vertex, and that Point 
of the Curve of a Conick Sec- 
tion, where the Axis cuts it, is 
called alſo the Vertex of that 
Section. 

VERTEX, of a Cone, or Pyra- 
mid, &c. is the Point of the up- 

er Extremity of the Axis, or the 

op of the Figure : So the Ver- 
tex of an Angle, is the Angular 
Point; and thoſe Angles which, 
being oppoſite to one another, do 
touch only in the Angular Point, 
are called Vertical Angles. 
_. VERTEx of 4 Glaſs, in Opticks, 
: the ſame with irs Poles; which 
ee. 

VzrTicar CincLtEs : See 4 
zimuths, | | 

VsrTiCAL Ling : See Line 
Vertical. 

VERTICAL OrosiTE ANGLES : 
See Angles. 

VERTICAL PrA NE; in Per- 
ſpective: See Plane. 

VERTICAL PoinT, the ſame 
with Vertex: So that in Aſtro- 
nomy, a Star is ſaid to be Ver- 
tieal, when it happens to be in 
that Point which is juſt over any 
Place. | 

VerTIciTy, the Property of 
the Loadſtone, or a touched 
Needle, to point North and 

Ccz2 South, 
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South, or towards the Poles of 
the World : Sec Magnet and 
Magnetiſm. 

Via Lactza : Sce Milky 
Way. 

VIA Tor, is the Swing or 
Motion of a Perpendicular, or 
of a Weight hung by a String 
on a Pin. 

VixDEMATRIYX, à fixed Star 
of the third Magnitude, in the 
Conſtell tion Virgo, whoſe Lon- 

itude is 185 Degrees and 23 
linutes, Latitude 16 Degrees 
and 15 Minutes. | 

Vin co, one of the twelve Signs 
of the Zodiack, being the Sixth 
according to Order. 

VixTvuar. Focus, or Point of 
Divergence in a Concave Glaſs, 
is the Point E in the following 
Figure. Ga 

Let the Concavity of the Glaſs 
be ABC, and its Axis DE: Let 


K : 
H FP - 
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FG be a Ray of Light falling on 
the Glaſs, parallel to the Axis 
DE; and let D be the Centre 
of the Arch ABC: This Ray FG, 
after it hath paſſed the Glaſs, at 
its Emerſion at G will not = 
. ceed direcly to H, but be refrac 
ted from the Perpendicular DG, 
and will become the Ray GK; 
draw directly GX, ſo as that it 
may croſs the Axis in E, ſo found. 
Mr. Molyneux calls it the Virtual 
Focus, or Point of Divergence. 

Vrs131s Hor1zox : See Hori- 
on. | 
VISIER PAE of 4 Star: 
See Apparent Place. 


the Chriſtalline : 


Visiox, is a Senſation in the 
Brain, proceeding from a due and 
various Motion of the Optick 
Nerves, 2 in the Bottom 


of the by the Rays of 


Eye, 


Light coming from any Object; 


by which Means the Soul per- 
1 the illuminated Thing, to- 
gether with its Quantity, Quali- 
ty, and Modise Ben. * 
VIS VAL Point, in Perſpec- 
ti ve, is a Point in the Horizontal 
Line, wherein all the Ocular 
Rays unite. 
Vrisvar, Rays: See Rays. 
Viraious Humovs, or Glaſſy 
Humour of the Eye, is the third 
Humour of the Eye, ſo called 
from its Reſemblance of a 
melted Glaſs : "Tis thicker than 
the Aqueous, but not ſo ſolid as 
"Tis round 
or convex behind, and ſome- 
what plain before, only hollow'd 
a little in the Middle, where it 
receives the Chriſtalline. It 
exceeds both the other Humours 
in Quantity. 
Umn1t1cvs, 
Focui. | | 
Uustricx Porxts, the ſame 
as Focus. | 
Uxciz, in Algebra, are thoſe 
Numbers which are prefixed be- 
fore the Letters of the Members 
of any Power produced from a 
Binomial, Reſidual, or Multino- 
mial Root. 
Thus in the ſourth Power of 
a +b, that is, 44 ＋ 4 ab 
+ 6 aabb + 4 abbb + bblb, the Un- 
cle are 4, 6, 4. 
Unirorm MarTrTER, 


the ſame as 


is that 


which is all of the ſame Kind and 
Texture. 

If there be a Right-angled 
Parallelopipeden of Uniform 
Matter, ſupported horizontally 


by two Fulcrums at its Ends, its 
Diſ- 
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Diſpoſition to break in any Part 
(or Point) of it by its own Gra- 
vity, will be as the Rectangle 
under the Diſtance of that Part 
(or Point) from each Fulcrum ; 
and ſo its Diſpoſition to break in 
the Middle will be greateſt, ſince 
that Rectangle there becomes a 
Maximum. 

This is true of Cylinders and 
Priſms likewiſe. 

The ſame Thing being ſuppoſ- 
ed when the Length and Breadth, 
and the Parallelopipeden remain 
the ſame, its Diſpoſition to break 
in the Middle (or at any other 
Point at the ſame Diſtance from 
the — will always be as 
the Square of the Height; and 
ſo the Strength of a Parallelipi- 
peden, laid edge-ways upon the 
Fulcrums to its Strength when 
laid flat-ways, will be as the 
Height in one Cape, is to the 
Height in the other. 

From what has been ſaid, if 
the Upper Face of the Parallelo- 
pipeden, lying horrizontally upon 
the two Fulreums, be changed 
into a Curve Surface, being ſuch 
that all the Sections of the Solid, 
made by Planes perpendicular to 
the Horizon, and parallel to one 
of its Sides, be Semi-Elliprick 

aces of the ſame Magnitude, 
whoſe tranſverſe Axes are the 
Lengths of the Solid, and Semi- 
Conjugate the Height in the 
Middle: This Solid will have 
the ſame Diſpoſition to break in 
all its Parts; and ſo ſoiſts, &c. 
cut after this Figure, will be as 
ſtrong as when they are of the 
ſame Height all the Way as this 
Solid has in the Middle; and 
conſequently the Timber ſaved 
by eutting a Joift in Figure of 
this Solid, will be about three 
Parts out of fourteen. 
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If a Solid Parallclopipeden of 
Uniform Matter be ſupported 
Horizontally, as a Prominent 
Beam in the Side of a Wall, the 
Diſpoſition to Break of that Part 
coming out of the Wall in any 
Place by the Weight of the 
whole Prominent Part, will al- 
ways be as the Diſtance of thar 
Place from the End of the Pro- 
minent Part; and ſo its Diſpoſi- 
tion to break at the Wall will be 
greateſt, 

And if the Upper Surface of 
the Prominent Part be changed 
into a Curve Surface, ſuch that 
all Sections of it, by Planes pa- 
rallel to the upright Faces of the 
Solid, and perpendicular to the 
Horizon, are equal Semi-Para- 
bolas, having their Axes in the 
under Surface, and Vertexes in 
the lower Side cf the End-Face 
of the Solid, which 1s parallel 
to the Wall, then this Promi- 
nent Solid will have the ſameDiſ- 
poſition to break in any Part of 
it, that is, it will as ſoon break 
in one Part as the other; and ſo 
there may be + Part of the 
Matter ſaved by cutting it inte 
this Solid ; and yet it will be as 
ſtrong as 'a Parallelopipeden, of 
the ſame Length, Breadch, and 
Height (that it has at the Wall) 
with itſelf, provided it be of the 
ſame Uniform Matter. 

Uxnironm MorTioxs, are the 
ſame with equal, or rather 
equable ones; which ſee. 

Un1soNn, is one and the ſame 
Sound. 

Uxixr E, or Unity, is the ſame 
as one, or 1. 

UNIVERSAL EqQuinocTtiAL 
DiAT, is one conſiſting of two 
Rings of Braſs, or Silver, that 
open and fold together, with a 
Bridge or Axis, and a Slider, and 

Ce 2 a little 
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a linle Ring to hang or hold it 
up by : It is diyided on one Side 
of the great Ring into go De- 


grees, and ſometimes on the 
other, into two Quadrants, 
or 180 Degrees, but one 1s 
enough. The innermoſt Ring is 
divided into 24 Hours, ſubdivi- 
ded on the Face, and on the Out- 
ſide of the Ring, into every 5 
Minutes. The Axis has the Sun's 
Declination on one Side, and the 
Day of the Month, and the Sun's 
Place on the other. | 

To uſe it for the Hour, the 
Perpendicular Line, or Stroke, 
which is on the Slider, which 
moves on the outer Ring, muſt 
be ſet to the Latitude of the 
Place, and the Hole in the Slider, 
or the Bridge, either to the Sun's 
Place in the Ecliptick, the Day 
of the Month, or his Declination ; 
and then the Rings being open'd, 
and ſer ſquare to one another, 
move the Dial about, too and fro, 
till the Sun ſhines through the 
Hole, and on the inner Edge of 
the innermoſt Ring; and there it 
will ſhew the true Hour. 

The Hour of 12 cannot be 
Thewn by this Dial, becauſe the 
outermoſt Circle, or Ring, being 
then in the Plane of the Meridi- 
an, it hinders the Rays of the 
Sun from falling upon the inner- 
moſt or EquinoG&ia] Circle. And 
when the Sun is in the Equi- 
noctial, you cannot tell the Hour 
of the Day by this Inſtrument, 
becauſe at that Time his Rays 
fall parallel to the Plane of the 
ſaid Equinoctial Circle : But 
this Is but about one Hour every 
Day, and four Days in the Year. 

"Unrversar ProBtem, the 
ſame as Inderterminate Problem, 

VorvrTx, in Architecture, is 
ore of the principle Ornaments 
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of the Ionic and 22 Capitals, 


repreſenting a kind of Bark 
wreathed or twiſted into a Spi- 
ral Scroll. There are eight An- 
gular Volutes in the Corinthian Ca- 
Pital, and theſe are accompanied 
with eight other little ones, cal- 
led Helices. 

VorTEx, according to the Ca- 
te ſian Philoſophy, is a Syſtem of 
Particles of Matter moving round 
like a Whirl-Pool, and having 
no void Interftices, or Vacuities 
between the Particles. 

UrxriGcur SouTn Diarts. See 
Prime Verticles. 

Uzsa MA jon, Northern Con- 
ſtellation, conſiſting of 2) Stars, 
and is otherwiſe called Charles's 
Wain, and the Great Bear. 

VurGar FRACTIONS. See Frac- 
tion.. 
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ADH OO K, among the 
Gunners, is a Rod or great 
Wire of Iron, turned in a Ser- 
pentine Manner ; and its end is 
put upon a handle or Staff, to 
draw out Wads, or Okum, that 
the Piece may be unloaded. 
Waicox RR. See Charles's Wain. 

WarninG-WHEEL,ina Clock, 
is the third or fourth Wheel, ac- 
cording to its Diftance from the 
firſt Wheel. 

Warxs, is a very fluid Vola- 
tile and taſteleſs Salt, very pro- 
bably conſiſting of Hard, Smooth, 
Pondrous, Spherical Particles, of 
equal Diameters, and of equal 
Specifical Gravities. 

The Poroſity of Water is ſo 
very great, that there is at leaſt 
forty Times as much Space as 


Matter in it; for Water is nine- 
teen 
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teen Times ſpecifically lighter 
than Gold, and ſo rarer in the 
ſame Proportion; but Water 
ean be preſſed through the Pores 
of Gold, and therefore may be 


ſuppoſed, at leaſt, to have more 


Pores than Solid Matter. 

The Motion of Water running 
out of a Hole in a Veſſel may be 
thus defined. 

Let SAS be an Infinite Su- 

rficies of Water, CC a Circu- 

ar Hole made in the Bottom 
of a Veſſel, 4B a Straight Line 
drawn perpendicular through 
the Hole. SGCC a Column or 
Cataract of Water running out 
through the Hole CC, SGC a 
Curve, by theRotation of which, 
about the Axis AB, the Solid or 
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Cataract SGCCS is generated; 
for ſince the Water deſcends free- 
ly, and with an accelerate Mo- 
tion, it muſt of Neceſſity be 
contracted into a leſs Breadth, 


according as in falling it requires 


a greater Velocity, and will run 
out through the Hole CC with 
the ſame Velocity that it would 
have in Falling the Height AB. 
Now the Velocity that a heavy 
Body acquires by falling, is in 
the Subduplicate Ratio of the 
Height from whence it falls : 
Wherefore if any Ordinate DE 
be drawn to the Curve SGC, and 
and DE be called y, and AB, x; 
then the Velocity of the Water, 
in the Section ED, will be exa- 


WA 
pfeſſed by V/, and the Product 
of that Velocity drawn into the 
ſaid Section by VXN. 

Which Produtt is as the Quan- 
tity of Water paſling thro that 
Section in a given Space of Time, 
and becauſe the ſame Quanti 
of Water paſſes through eac 
Section of the Cataract in a given 
Time, that Product will be always 
equal to itſelf ; and ſo V/, 
==1, and x Xy*=1 which is an 
Equation of the Curye SGC, be- 
ing an Hyperbola of the 4th 
Order, one of the Aſſymptotes be- 
ing the Right Line AS parallel 
to the Horizon, and the other the 
Line AB perpendicular to it; 

The Power of it is the Qua- 
drate Cube of the Ordinate ED 
drawn to the Point G, where 
the Right Line AG biſe&ing the 
Angle, formed by the Aſſymp- 
totes, mects the Curve. 

If Water runs out through a 
Circular Hole in the Bottom of 
a Veſſel of an Infinite Breadth, 
the Motion of the whole Cata- 
ract of Water towards the Hori- 
zon, is equal to the Motion of a 
Cylinder of Water under the 
Hole itſelf, and Height of the 
Water, the Velocity of which 
will be equal to the Water 
running out throngh the Hole, 
or equal to the Motion of 4 
Quantity of Water, which 
runs out in à given Time, the 
Velocity of which will be e- 
qual to that which is acquired 
in that ſame given Time by the 
Motion, throngh the Space, equal 
to the Height of the Water. 

If BA: BD: : DG*: DG*— BCF. 
and Water runs out through CC 
a Circular Hole made in theMid- 
dle of the Bottom of a Cylindri- 
cal Veſſel GGEE conſtantly full 
of Water,the Motion of a Catara& 
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of Water towards the Horlzon, 
Mall be equal to the Motion of a 
Cylinder of Water under the 
Hole, and the Height 4B, whoſe 
Velocity ſhall be equal to the 
Velocity of the Water running 
out through the Hole; or it ſhall 
be equal to the Quantity of Wa- 
ter which runs out in a given 
Time, with ſuch a Velocity as is 
acquired in thatſame given Time 
to move through a Space equal 
to the Height AB; and if the 
Veſſel and Hole be of any other 
Figure, the Motion of the Ca- 
taract of Water will be the ſame, 


uſing a Proportion of Water of 


the Height AB for a Cylinder. 
Way of the Rounds, in Fortl- 
fication, is a Space left for the 
Paſſage of the Rounds between 
the Rampart and the Wall of a 
fortified Town: But ic is not ſo 
much 1n uſe, becauſe not having 
a Parapet above a Foot thick, it 


may be ſoon overthrown by the. 


Enemies Cannon. 

WEDGE, is a Priſm of a ſmall 
Height, whoſe Baſes are AÆqui- 
cural Triangles, as 4. 8 

The Height of the Triangle is 
2 Height of the Wedge, as 


The Baſe of the Triangle is 
called the Baſe of the Wedge, 


as ce. 
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The Edge of the Wedge is 8 
Right Line, which joins the 
Vertices of the Triangles, 
as bf, 

The Edge of the Wedge is ap- 
plied for cleaving of Wood, and 
the Power is the Blow of a Ham- 
mer, or Mallet, which driyes the 
Wedge into the Wood. 

The Power is to the Reſiſtance 
of the Wood, when its Action is 
equal to it, as the Half-Baſe of 
the Wedge is to its Height. 

Wind, is any ſenfible Agita- 
tion of the Air, and is cauſed 
by the Action of the Sun's Beams 
upon the Air and Water, as he 
paſſes every Day over the Ocean, 
conſidered together with the Na- 
ture of the Soil and Situation of 
the adjoining Continents. 

It is found by Experience that 
the Velocity of the Wind in a 
great Storm is not more than 50 
or 6c Miles in an Hour, and 
that a common brisk Wind moves 
about 15 Miles in an Hour: And 
the Courſe of many Winds is ſo 
flow as to be leſs than one Mile 
in an Hour. 

Wins, in Fortification, are 
the large Sides of Horn- 
Works, Crown- Works, Tenails, 
and the like Out-Works, that 
is to ſay, the Ramparts and Pa- 
rapets, with which they are 
hounded on the Right and Left, 
from their Gorge to tbeir Front. 
TheſeWings or Sides are capable 
of being flank'd either with the 
Body of the Place, if they ſtand 
not too far diſtant, or wich cer- 
tain Redoubts, or with a Tra- 
verſe, made in their Ditch, 

WIN T II SOLSTICk. SCC Sol- 


ſtice. 
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EAR, is the Time the 
Sun takes to go through the 
twelve Signs of the Zodiack. 
This is properly the Natural or 
Tropical Year, and contains 365 
Days, 5 Hours and 12 Minutes. 
The Sydereal Year 1s that 
Time in which the Sun, depart- 
ing from any fixed Star,comes to 
it again; and this is in 365 Days, 
6 Hours, and almoſt 10 Minutes: 
But according to Sir Iſaac Neu- 
ton's Theory of the Meon, the 
Sydereal Year, is 365 Days, 6 
Hours, 9 Minutes, 14 Seconds, 


and the Tropical 365 Days, 5 


Hours, 48 Minutes, 57 Seconds. 


— 
— 


Z 


ZkExirn. If we conceive a 
Line drawn through the Obſerver 
and the Center of the Earth, 
which · muſt neceſſarily be per- 
pendicular to the Horizon, it will 
reach to a Point among the fixed 
Stars, Which is called the Ze- 
nith. 

ZExNxlru Dis rx ck, Is the 
Complement of the Sun, or Star's 
Meridian Altitude, or What the 
Meridian Altitude wants of 90 
Degrees. 

ZkTETIck METHOD, in Ma- 
themaricks, is the Analytick or 
Algebraick Way, whereby the 
Nature and Reaſon of the Thing 
is primarily Inveſtigated and diſ- 
covered, 

Zoc co. Sce Plinthus. 

Zoctk, in Architecture, is 
a Square Pody, leſs in Height 
than Breadth, and placed un- 
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der the Baſes of the Pedeſtals 
of Statutes, Vaſes, &c. 

Zopiack, is a Zone or Belt 
which is imagined in the 
Heavens, which the Eeliptick 
Line divides into two equal Parts; 
and which, on either Side, is 
terminated by a Circle parallel 
to the Eeliptick Line, and eight 
Degrees diſtant from it, on Ac- 
count of the ſmall Inclinations 
of the Orbits of the Planets, to 
the Plane of the Ecliptick : No 
Bodies of the Planetary Syſtem 
appear without the Zodiack. 

ZODIACK 4 the Comets, is a 
certain Tract in the Heavens, 
within whoſe Bounds moſt Co- 
mets are obſeryed to keep their 
Courlc. 

Zoxx, in Geography, is a 
Space contained between two 
Parallels. 

Tne Whole Surface of the 
Earth 1s di vidęd into five Zones. 
The Firſt is contain'd between 
the two 'Tropicks, and is called 
the Torrid Zone. There are two 
Temperate Zones, and two Fri- 
gid Zones. The Northern Tem- 
perate Zone Js terminated by 
the Tropick of Cancer; and 
the Arctick Polar Circle, the 
Southern Temperate Zone is con- 
rained between the 'Tropick of 
Capricorn,and the Polar Circle : 
The Frigid Zones are circum- 
ſcribed by the Polar Circles ; and 
the Poles are in the the Centres 
of them. 

In the Torrid Zone, twice a 
Year the Sun goes through the 
Zenith at Noon; for the Eleva- 
tion of the Pole is leſs than 23 
Degrees, 29 Minutes, and the 
Diſtance of the Sun from the 
Equator towards the Pole, which 
is above the Horizon, is twice in 
a Year equal to the Height of 
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the Pole; for which Reaſon 
alſo, in the Limits of that Zone, 
namely under the Tropicks, the 
Sun comes to the Zenith only 
once in a whole Year. 

In the Temperate and Frigid 
Zones, the leaſt Height of the 
Pole exceeds the greateſt Diſ- 
tance of the Sun from the Equa- 
tor, and thercfore, to their In- 
habitants, the Sun never goes 
through the Zenith; yet if on 
the ſame Day the Sun riſes at 
the ſame Time to a greater 
Height, the leſs the Height of 
the Pole is, becauſe thereby the 
Inclination of the Circles of 
. the Diurnal Reyolution with the 
Horizon is leſs. 

In the Torrid Zone, and in 
the Temperate Zones, every Na- 
tural Day the Sun riſes and ſets ; 
for the Diſtance of the Sun from 
the Pole always exceeds the 
Height of the Pole; yet every 
where, but under the Equator, 
the Artificial Days are unequal 
to one another, which Inequa- 
lity is ſo much the greater, the 
leſs the Place is diſtant from 
a Frigid Zone. | 

But in the Polar Circles, juſt 
where the Temperate Zones are 
ſeps rated from the Frigid ones, 
the Height of the Pole 1s equal 
to the Diſtance of the Sun from 
the Pole, when it is in the Neigh- 
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bouring Tropick; and there; 
fore, in that Caſe, once a Year, 
the Sun in its Diurnal Motion 
performs one entire Revolu- 
tion, without going down under 
the Horizon. 

But every where in a Frozen 
Zone, the Height of the Pole is 
greater than che leaſt Diftance 
of the Sun from the Pole; there- 
fore, during ſome Revolutions of 
the Earth, the Sun is at a Diſ- 
tance from the Pole, which is 
leſs than the Pole's Height; and, 
during all that Time, it does 
not ſet, nor ſo much as touch 
the Horizon; but where the Diſ- 
tance from the Pole, as the Sun 
receeds from it, does exceed the 
Height of the Pole or Latitude 
of the Place, the Sun riſes or 
ſets eyery Natural Day. Then in 
its Motion rowards the oppoſite 
Pole, it Rays in the ſame Man- 
ner before the Horizon, as was 
ſaid of the Motion above the Ho- 
rizon. 

Theſe Times in which the Sun 
makes entire Revolutions above 
the Horizon, and below it in its 
Diurnal Motion, are ſo much the 
greater, that is, the longeſt Day 
and Night laſt the longeſt, the 
leſs the Place in the Frigid Zone 
is diftant from the Pole, till, at 
laſt, at the Pole itfelf, they take 
up the Time of the whole Lear. 
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1. 12. F. D, r. G; ibidem, 1, 18. f. Points, v. Pins; ibidem, Ne 4. 1. 10. J. (a, v. Ca; 
ibidem, No 5. J. 8. F. RQ, r. RA; Hyperbolick Space, 4.6. f. QP =x, r. CPS; 
Impervious, 4 5. J. do, r. to; Index, l. 15. J. one, r. tWo; ibidem, 1, 39. J. 1. re 1 


Inflexion Point, No 2. 7. 67. f. L „. L Interſtellar, 2. 15. J. great, 7. grea- 
ö tt t t 
ter; Iſochrone, 2. 4. J. Springs, r. Swings; ibidem, No 3. 1. 10. dele will; Intereſt, 
b. 2. F. Lot, r. Loan; Light, J. 122+ J pelluicid, v. pellucid; Locus, N* 5. 1.15. 
Fe ;gx; r. gx; Logarithms, N? 4. J. 4. dele o; Logarithmick Spiral, (. 11. J. AP, 
r. AM; Longimetry, “. 2. of Lengths, r. of, the Lengths; Longitude, Ne 1. 4.3. 
F. greateſt, r. great; ibidem, No. 4. J. 5. J. for, r. from; Magnet, J. 2. J. Altroſ. 
r. Altorf. Maximis, No 1. J. 3. f. any, r. an; Meaſure of a Solid, J. 2. f. Circle, 
r. Cube; Mercator's Chart, J. 141, dele the Diſtance ; ibidem, 1. 179 · dele of ; ibidem, 
4. 181. F. A B, . Ab; ibidem, J. 206. deile of; Meridian Line, J. 2. f. Meridians, 
r. Meridian ; ibidem, No z. J. 44s J. it; v. them; ibidem, 1. 1. f. or, 1. on. Micro- 
ſcope, Ne 8. 1. 1. . Appearance, . Appearances; Milky Way, 1. 87. J. appears, 
r. appear; Moments, Ne 1. J. 4. J. by, . in; Month, Ne 4. 4.17. J. Month, 
r. Moon ; Opacous Bodies, /. 13. J. ether, . other; Parabola, NO 1. . 17. J. aaa, 


1. 242 ibidem, J. 21. J. EG, . E F; ibidem, 1.32. f.: (aa) r. (aa); ibidem, 
J. 35. J. EC, r. LC; I. 39. . CD, . ID; ibidem, Ne 2, 1. 22. f. pert, r. part; 
Parabola's of the higher Kind, . m , .. a xa=y”, 
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BOOKS printed for J. Se Nx, W. and ]. Ixwys; 
J. OssoRN, T. LONGMAN, and T. WOODWARD, 


I. A* Eſſay on Perſpectire. By N. J. Graveſande, &c. 8, 1724. 

2. An Introduction to Natural Philoſophy ; or Philoſo- 
phical Lectures read in the Univerſity of Oxford, A. D. 1700. To 
which are added, the Demorſtrations of Monſieur Huygens's Theo- 
rems, concerning the Centrifugal Foree and Circular Motion. By 
F. Keill, M. D. Savilian Prefeſſor of Aſtronomy, F. R. S. 8, 1726. 
3. The Religious Philoſopher; or the right Uſe of contempla- 
ting the Works of the Creator: 1, In the wonderful Structure 
of animal Bodies, and in particular Man. 24dly, In the no lefs 
wonderful and wiſe Formation of the Elements, their various Ef- 
fects upon animal and vegetable Bodies; and, 3dly, In the moſt 
amazing Structure of the Heavens, with all irs Furniture, defign'd 
for the Convidtion of Atheiſts and Infidels, by that learned Ma- 
themarician, Dr. Nieuwentyt. To which is prefix'd a Letter to 
the Tranſlator, by the Reverend F. T Deſaguliers, LL. D. F. R. 
The Third Edition, adorned with Cuts, 4?, 1724. 

4. An Analytick Treatiſe of Conic Sections, and their Uſe, for 
reſolving of Equations in determinate and indeterminate Pro- 
blems, being the poſthumous Work of the Marquis de 1 Hoſpital, 

„ 1723. 

1 5. The Hiſtory of Timuy-Bec, known by the Name of Tamerlain 
the Great, Emperor of the Moguls and Tartart; being an hiſtori- 
cal Journal of his Conqueſts in Aſa and Europe, written in Perſian 
by Cherefeddin All, Native of Tezd, his Contemporary. Tranſlated 
into French by the late M. Petis de la Croix, Arabic Profeſſor in the 
Royal College, and Secretary and Interpreter to the King in the 
Oriental Languages; with hiſtorical Cuts and Maps. Now faithfully 
render'd into Engliſh in two Vols. 8 vo, 1723. 

6. The Hiſtory of Genghizcan the Great, firſt Emperor of the 
ancient Moguls and Tartars, by 7M. P. de la Croix, 1722. 

7. The Philoſophical Works of the Honourable Robert Boyle, Eſq; 
abridg'd, methodiz'd, and diſpos'd under the ſeyeral Heads of 
Phyſics, Statics, Pneumatics, Natural Hiſtory, Chymiftry and Me- 
dicine. The whole illuſtrated with Notes, containing the Im- 
provements made in the ſeveral Parts of natural and experimen- 
tal Knowledge, fince his Time, in three Vols. With Cuts. By 
Peter Shaw, M. D. 4*, 1726. | 

8. Elementa Arithmetice Numeroſz & Specioſz in uſum Ju- 
ventutis Academica AuRore Edv. Wells, S. T. P. Editio altera 
Audctior, 8 vo. 1726. | 4 

9. Univerſal Arithmetick; or a Treatiſe of Arithmetical Com- 
poſition and Reſolution; To which is added, Dr. Halley's Method 
of finding the Roo's of Equations arithmetically. Tranflated 
from the Latin, by the late Mr. Rafhſon, and reviſed and correct- 


ed by Mr, Curn, $*. 


10. A 


e 


10. A Voyage round the World by Way of the great South-Sea, 

rform'd in the Years 1719, 20, 21, 22, in the Speedwell, of Lox. 
don, of 24. Guns, and 100 Men (under his Majeſty's Commiſſion, 
to crulze on the Spaniards in the late War with the Spaniſh Crown) 
till ſhe was caſt away on the Ifland of Juan Fernandes, in May, 
1720, and afterwards continued in the Recovery, the Feſus Maria, 
and Sacra Familia, &c. By Captain George Shelv;cke, Commander 
of the Speedwell, Recovery, &c. in this Expedition, 89, 1726. 

11. The young Clerks Vade Mecum; or Clerkſhip improv'd: 
Containing the greateſt Variety.of the beſt adapted Precedents of 
Bills, Bonds, Recognizances, Releaſes, Acquittances, Surrenders, 
Letters of Attorney, Awards, Articles of Agreement, Bills of Sale, 
Contracts, Covenants, Gifts, Grants, Indentures, Leaſes, Mort- 
gages, Wills, Sc. ſuited to all Occaſtons, which commonly happen 
in Buſineſs of this Nature; with a correct Dictionary of the Names 
of Perſons of both Sexes in Latin; the proper Additions of Titles 
and Places, and Dates and Penalties ; for filling up of Bonds, Re- 
cognizances, Sc. Alſo curious Inſtructions for the ſuing out o 
Times, with Indentures, declaring their Uſes; ſhewing their va- 
rious Operations and Effects in the Law : And likewiſe Obſer- 
vations on Deeds or Diſtreſſes, Inrollment of Deeds, Livery of 
Seiſin, Sc. done in a Method intirely New, 12?, 1723. 

12. Prælectiones Pharmaceutics; or a Courſe of Lectures in Phar- 
macy, Chymical and Galenical ; explaining the whole Doctrine 
of that Art, by the late learned Dr. Fohn Quincy ; publiſh'd from 
his original Manuſcript : With a Preface by P. Shaw, M. D. 4to- 

13. A Treatiſe of the five Orders in Architecture; to which is 
annex'd a Diſcourſe concerning Plaiſters, and of ſeveral Abuſes 
introduc'd into Architecture. Written in French by Claude Perrault, 
of the Royal Academy of Paris, and made Engliſh by Fohn Fames 
of Greenwich. The Second Edition. To which is added an al- 
phabetical Explanation of all the Terms in Architecture which 
occur in this Work, Fol. 1722. 

14. Rules and Examples of Perſpective, proper for Painters 
and Architects, with 150 Plates, by Andrea Pozzo. Engliſh'd by 
Fohn Fames. Fol io. | f 

15. Johannis Seldeni Juriſconſulti Opera omnia, tam Edita 
quam inedita, in tribus Voluminibus, collegit ac recenſuit Vitam 
Auctoris, Præfationes & Indices adjecit David Wilkins, S. T. P. 
Archidiaconus Suffolcienſis, Canonicus Cantuarienſis, Reverendiſ- 
ſimo in Chriſto Patri ac Dom ino Gulielmo, Divina Providentia 
Archiepiſcopo Catuarienſi, &. a Sacris Domeſticis. In 6 Tom. 
Fol. Lond. 1726. 

16. Optieks: Or a Treatiſe of the Reflexions, Refractions, In- 
flexions, and Colours of Light. The third Edition corrected. By 
Sir Iſaac Newton Kt. 89, 1721. | 

17. Optice, five de Reflexionibus, Refractionibus, Inflexioni- 
bus & Coloribus Lucis. Libri tres. Authore Iſaaco Newton, Equite 
Aurato. Latine reddidit Samuel Clarke, S. T. P. Editio ſecunda 
auctior, 8“, 1719. | 18. Phi- 
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18. Philoſophiæ Naturalis Principia Mathematica Auctore J- 
aco Newtono Equite Aurato. Editio tertia, aucta & emendata, 4, 
Lond. 1726. : | 

19. Geometria Organica, five Deſcriptio Linearum curyarum 
univerſaliss A uctore Colino Mac-Laurin Matheſeos in Collegio no- 
vo Abredonenſi Profeſſore, & Reg. Soc. Socio, 4, 1720. 

20. Philoſophical Tranſactions ; giving an Account of the pre- 
ſent Undertakings, Studies and Labours of the Ingenious in ma- 
ny conſiderable | ve of the World, from 1665 to 1726. In 33 
Vols. Continued and publiſhed by Dr. Fames Furin, Secretary to 
the Royal Society, N. B. There are 391 Numbers, moſt of 


Which may be had ſeparate. 


21. The ſame abridged to the Year 1729, by Mr. Lowthorp, and 
Mr. Motte, in 5 Vols. 4*. 

22. Epiſtola ad amicum de Coteſii Inventis Curvarum ratione, 
Jas cum Circulo & Hyperbola comparationem admittunt, cui ad- 

itur Appendix, Auctore Hen. Pemberton, M. D. 4, 1722. 

25. Hiſtoria Cœleſtis Britannica, tribus Voluminibus contenta, 
obſervante Fohanne Flamſtedio, A. R. in Obſervatorio Regio Gre- 
novicenſi, Folio, 1725. : ; 

24. Phyſico-Theology: Or a Demonſtration of the Being and 
Attributes of God, from his Works of the Creation, with large 
Notes, and many curious Obſervations. By William Derbam, Re- 
cor of Upminſter in Eſſex, Canon of Mindſer, F. R. S. The Sixth 
Edition, 89, 1723. 

25. Aſtro-Theology: Or a Demonſtration of the Being and At- 
tributes of God, from a Survey of the Heavens. Illuſtrated with 
Copper Plates. The Fifth Edition. By the ſame Author, 89, 1726. 

26. Methodus Incrementorum directa & inverſa. Auctore Brook 
Taylor, LL. D. & Regiæ Societatis Secretario, 4, 171). 

27. Philoſophical Experiments and Obſervations of the late emi- 
nent Dr. Robert Hooke, F. R. S. and Geom. Prof. Greſh. and other 
eminent Virtuoſo's in his Time. With Copper Plates. Publiſhed 
by William Derbam, F. R. S. 89, 1726, 

28. A Treatiſe of Architecture, with Remarks and Obſerva- 
tions by that excellent Maſter thereof Sebaſtian le Clerc, Knight of 
the Empire, Deſigner and Engraver to the Cabinet of the late 
French King, and Member of the Academy of Arts and Sciences; 
neceſſary for young People who would apply to that noble Art. 
Engra ven in 181 Copper Plates by Fobn Sturt. Tranſlated by 
Mr. Chambers. In 2 Vols. 85, 1725. 

29. The Wiſdom of God manifeſted in the Works of the Crea- 
tion; in two Parts. To which are added Anſwers to ſome Objec- 
tions, By Fohn Ray, late Fellow of the Royal Society, The 
Eighth Edition, 89, 1722. | 

30. Mathematical Elements of Natural Philoſophy confirm'd 


by Experiments; or, An Introduction to Sir Iſaac Newton's Philo- 


ſophy. Written in Latin by William Fames Graveſande, Doctor of 
Laws and Philoſophy, Profeſſor of Mathematicks and Aſtronomy 


ar 


d Lryden, and F. R. 8. at Londn. Tranffated into Engliſh by J. 
T: Deſuguſiers, LL D. F. R. S. and Chaplain to his Grace the Buke 
of Chandos, in two Vols. 8 vo. 1726. | e's, 1 
31. Aſtronomical Principles of Religion, natural and reyeal'd, 
in nine Parts. I. Lemmata; or, The known Laws of Matter and 
Motion. II. A particular Account of the Syſtem of the Uniyerſe. 
III. The Truth of that Syſtem briefly demonſtrated. IV. Certain 
Obſervations drawn from that Syſtem. V. Probable Conjectures 
of the Nature and Uſes of the ſeveral Celeſtial Bodies contain'd 
in the ſame Syſtem. VI. Important Principles of Natural Reli- 
glon demonſtrated from the foregoing Obſeryations. VII. Impor- 
tant Pr in eiples of Divine Rerelation confirm'd from the foregoing 
Conjeaures. VIII. Such Inferences ſhewn to be the common 
Voice of Nature and Reaſon, from. the Teftimonies of the moſt 
conſiderable Perſons of all Ages. IX. A Recapitulation of the 
Whole, with a large and ſerious Addreſs to all, eſpecially the 
Scepticks and Unbeljevers of our Age. Together with a Preface 
of the Temper of Mind neceſſary for the Diſcovery of Divine 
Truth, and of the Degree of Evidence that ought to be expected 
in Divine Matters. By William Whifton, M. A. ſometime Profeſ- 
for of the Mathematicks in the Univerſity of Cambridge, 8 vo. 1725. 

32. A Treatiſe of Conſumptions, whethera Pkthifick, an Aſtro- 
phy, or an HeQtick, By Chriſt. Bennet, M. D. S vo. 1729. 

33. Bellini's Mechanical Account of Fevers, 8vo. 1720. 

34+ Dugdales's Antiquities of Warwickſhire. Folio, in the Preſs. 

35. Albin's Natural Hiffory of Engliſh Inſects, with 100 Copper 
Plates, colour'd by the Author; to which are added, large Notes, 
and many curious Obſeryations, by William Derbam, F. R. S. 8 vo. 
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36. Fiddes's Life of Cardinal Wolſey. The ſecond Edition, Folio, 

1726, oy | „ 
37. Introductio ad Veram Phyſicam. Authore Joanne Keill, M. P. 

Aſtr. Prof, Say. R. 8 S. Editio Quarta, 8 vo. 1719. 


38. Naas compleat Geographer: The fourth Edition, Folio 
1723 ; | 4s 
1 The Laws of Liberty and Property, 12mo. 1724. 

40. Keay's Practical Meaſurer's Pocket Companion, Syo. 1724. 


Lately publiſh'd, for June, 1726. (being the Eighteenth,) 


New Memoirs of Literature; containing an Account of new 
Books printed both at home and abroad, with Diſſertations upon 
ſeyeral Subjects, miſcellaneous Obſeryations, Ec. 


N. B. 4 Memoirs will be publiſh'd every Month. Price 
1. CRC | PS | | 
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